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NAVSO  P-845 


Editorial  I'oUcy  Notices 


EDITORIAL 

The  Digital  Computer  Newsletter,  although 
a  Department  of  the  Navy  publication,  Is  not 
restricted  to  the  publication  of  Navy-orlglnated 
material.  The  Office  of  Naval  Research  wel¬ 
comes  contributions  to  the  Newsletter  from  any 
source.  The  Newsletter  Is  subject  to  certain 
limitations  in  size  which  prevent  publishing  all 
the  material  received.  However,  Items  which 
are  not  printed  are  kept  on  file  and  are  made 
available  to  Interested  personnel  within  the 
Government. 

DCN  is  published  quarterly  (January,  ^rll, 
July,  and  October).  Material  for  specific  Issues 
must  be  received  by  the  editor  at  least  three 
months  In  advance. 

ft  Is  to  be  noted  that  the  publication  of  in¬ 
formation  pertaining;  to  commercial  products 
does  not,  in  any  way.  Imply  Navy  approval  of 
those  products,  nor  does  It  mean  that  Navy 
vouches  for  the  accuracy  of  the  statements 
made  by  the  various  contributors.  The  infor¬ 
mation  contained  herein  is  to  be  considered 
only  as  being  representative  of  tlie  state-of- 
the-art  and  not  as  the  sole  product  or  technique 
available. 


CONTRIBUTIONS 

The  Office  of  Naval  Research  welcomes 
contributions  to  the  Newsletter  from  any  source. 
Your  contributions  will  provide  assistance  in 
improving  the  contents  of  the  publication,  thereby 
making  it  an  even  better  medium  for  the  exchange 
of  information  between  government  laboratories. 


academic  Institutions,  and  ir.dustry.  It  is  hoped 
that  the  readers  will  participate  to  an  even 
greater  extent  than  in  the  past  In  trans¬ 
mitting  technical  material  and  suggestions  to 
the  editor  for  future  issues.  Material  for  sjpe- 
ciflc  issues  must  be  received  by  the  editor  at 
least  three  months  In  advance.  U  Is  often  Im¬ 
possible  for  the  editor,  because  of  limited  time 
and  personnel,  to  acknowledge  individually  all 
material  received. 


CIRCULATION 

The  Newsletter  is  distributed,  without 
charge,  to  Interested  military  and  government 
agencies,  to  contractors  for  the  Federal  Cov¬ 
er  nent,  and  to  contributors  of  material  for 
publication. 

For  many  years,  In  addition  to  the  ONR 
Initial  distribution,  the  Newsletter  was  re¬ 
printed  by  the  Association  for  Computing  Ma¬ 
chinery  as  a  supplement  to  their  Journal  and, 
more  recently,  as  a  supplement  to  their 
Communications.  The  Association  decided 
that  their  Communications  could  better 
serve  its  members  by  concentrating  on  ACM 
editorial  material.  Accordingly,  effective  with 
the  comhlnecil  Juiuary-April  1061  Issue,  the 
Newsletter  became  available  only  by  direct 
distribution  from  the  Office  of  Naval 
Research. 

Requests  to  receive  the  Newsletter 
regularly  should  be  submitted  to  the  editor. 
Contractors  of  the  Federal  Government 
should  reference  aqpplicable  contracts  in 
their  requests. 


All  communications  pertaiiilng  to  the 
Newsletter  should  he  addressed  to; 

GORDON  D.  GOLDSTEIN,  Editor 
Digital  Computer  Newsletter 
Informatluns  Systems  Branch 
Office  of  Naval  Research 
Washington,  D.C.  20360 
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Computers  and  Data  Processors,  North  America 


3300/3S00  Time  Sharing  Syatemi 

Control  Data  Corporation 
iMinfiMpolis,  Minnrsoia  99440 


George  S.  Hanson,  Vice  President  of  Mar¬ 
keting  for  Control  Data  Corporation  announced 
In  November  1965  the  availability  c  i.  two  new 
computer  systems,  the  Control  D,.u  (R)  3300 
and  3500,  which  offer  a  unique  approach  to  time¬ 
sharing  a  computer. 

The  two  systems  combined  extremely  fast 
processing  speeds  with  a  new  concept  for  com¬ 
puter  memory  storage  to  process  a  large  num¬ 
ber  and  a  wide  variety  of  problems  on  an 
"Immediate  access”  basis. 

"In  this  way,”  Hanson  explained,  "Each 
user  views  the  computer  as  If  It  were  his 
exclusively,  even  though  a  great  many  users 
may  be  sharing  the  same  system  at  the  same 
time.  There  will  be  no  waiting  In  line  to  use 
a  3300  or  3500.” 

"To  accomplish  this,”  Hanson  continued, 
"Both  systems  must  be  extremely  fast.  Both 
are.  Under  operational  conditions,  they  are  up 
to  30  percent  faster  than  major  competitive 
systems  in  the  same  price  range.  The  3300 
has  a  cycle  time  of  1.25  microseconds,  and  the 
3500,  which  features  Control  Data’s  newly- 
desl^ed  INTEBRID  (TM)  circuit,  has  a  cycle 
tlmo  of  0.80  microsecond." 

To  make  maximum  use  of  these  speeds, 
magnetic  core  memory  storage  for  both  sys¬ 
tems  has  been  partitioned  into  2000-word 
"pages.”  Each  page  is  further  divided  into 
four  sections.  This  provides  a  highly  efficient 
method  of  accommodating  a  wide  variety  of 
programs,  regardless  of  their  size  or  com¬ 
plexity.  Programs  are  broken  down  Into  page 
segments,  with  quarter-page  locations  available 
for  any  part  of  any  program  that  does  not  fit 
Into  a  full-page.  This  includes  small  programs 
and  subroutines. 

"One  of  the  outstanding  features  of  the 
entire  operation,”  Hanson  emphasized,  "is  that 
the  user  need  not  be  aware  that  all  of  this  is 
taking  place.  A  monitor  or  software  technique 
(Information  traffic  director)  establishes 


program  priorities,  and,  when  necessary, 
transfers  low  priority  programs  to  temporary 
storage  devices.  The  user  need  only  be  aware 
of  the  particular  piece  of  equipment  he  Is 
using  at  the  time.” 

An  extensive  variety  of  peripheral  and 
computer  Input-output  equipment  Is  available 
for  use  with  both  the  3300  and  3500,  Including 
Control  Data’s  newest  optical  display  and  data 
collection  devices. 

These  systems  are  highly  adaptable  to  all 
processing  assignments;  Business,  Industrial 
or  scientific.  "Furthermore,”  Hanson  said, 
"they  are  particularly  suitable  for  use  In  a 
‘total  Information  management’  type  of 
operation.” 

"For  the  first  time,”  Hanson  pointed  out, 
"Multl-dlvlslonal  organizations,  such  as  the 
large  university,  business  and  industrial  firm, 
as  well  as  government  agencies  can  take 
advantage  of  sharp  reductions  In  operating 
costs,  through  a  more  efficient  management 
of  computer  facilities,  especially  when  a  3300 
or  3500  Is  doing  the  man^ng;  on  an  automatic 
basis.” 


PRIORITY  PROGRAMMING 

Program  priority,  being  dynamic,  can 
change  In  time.  The  computer  gives  full  com¬ 
puting  attention  to  the  top  priority  program 
until  Its  priority  status  Is  changed  by  comple¬ 
tion,  time  interruptions,  manual  intervention, 
I/O  call,  or  subroutine  call.  In  batch  process¬ 
ing,  there  are  the  obvious  delays  based  on 
length  of  program  and  speed  of  the  system.  In 
a  multi-access  system,  the  top  priority  program 
normally  changes  more  often  on  the  basis  of  an 
assigned  running  time. 

In  the  3300/3500  systems,  batch  processing 
and  multi-access  jobs  can  be  Intermixed.  The 
computer  still  gives  Its  fullest  computing  atten¬ 
tion  to  the  program  of  top  priority  while 
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concurrently  handling  I/O  for  several  other 
Jobs.  This  Is  possible  through  a  technique  of 
dynamic  relocation  of  programs,  dynamic 
aiinnntinn  nf  stcrcgc  CT.d  dynsmlc  control  of 
priority. 


PROGRAM  RELOCATION 

The  high-speed  central  processor  not  only 
handles  computation  but  reserves  a  small  part 
of  Its  capability  for  ‘‘housekeeping.*  House¬ 
keeping  tasks  are  extremely  Important  to  the 
time-sharer  to: 

□  Identify  the  active  programs,  and  determine 
the  top  priority  program  to  be  executed; 

□  process  program  requests  -  subroutines 
required,  I/O  required,  and  so  on  -  for  the 
active  program; 

□  maintain  program  lists; 

Q  process  normal  requests  -  Interrupts  after 
L^O,  console  interrupts,  Interrupts  on  a 
time  basis  for  multi-access,  and  so  forth; 

□  set  program  transfers; 

a  control  program  protection; 

a  process  abnormal  conditions  -  error  con¬ 
ditions  in  I/O,  storage,  arithmetic,  and  the 
like. 

The  3300/3500  time-sharing  systems,  then, 
can  be  described  as  very  high-speed  computer 
systems  and  fully  Implemented  time-sharing 
systems  with  rapid  program  relocation,  posi¬ 
tive  and  complete  program  protection,  and  fast 
program  transfer. 

The  following  chart  shows  how  all  programs. 
Intermixed  (relocation,  program  protection, 
and  program  transfer.  .  .  In  that  order]  operate 
at  oi^lmum  speed  and  efficiency  In  a  3300  or 
3500  system. 

Memory  Is  divided  Into  2048  word  pages, 
then  segmented  In  512-word  quarter-pages. 

This  “deep”  paging  organization  allows  full  re¬ 
location  of  a  user’s  logically  contiguous  pro¬ 
gram  in  a  non-contlguous  fashion  throughout 
physical  memory.  If  a  partial  page  is  required, 
the  program  can  be  relocated  in  sub-pages  of 
either  512  words,  1024  words,  or  1536  words. 

The  subdivided  core  storage  Is  addressed 
through  a  relocation  file.  Beginning  with  the 


first  address  of  a  program  and  continuing 
through  to  the  last,  each  word  is  brought  into 
one  of  16  registers  serving  as  page  indexes. 

Sy  ouuauluuiig  iue  cunienis  ox  the  appropriate 
page  Index  register  for  the  upper  portion  of  the 
Incoming  addresses,  the  entire  program 
address  block  Is  reuIrecieU  to  a  memory  page 
In  one  operation. 

Based  on  the  program’s  structure,  every 
program  Is  relocated  through  page  Indices  into 
a  required  number  of  pages  of  memory. 

These  Indices  are  r'olntained  in  a  page 
index  file  containing  up  to  128  registers.  As 
many  as  eight  discrete  programs  can  operate 
through  their  own  individual  page  Index  block 
(see  chart).  This  multi-programming  organi¬ 
zation  makes  use  of  random  pages  in  memory. 

The  Executive  program  (MASTER)  protects 
against  all  memory  assignment  conflicts  even 
when  several  programs  share  the  same  pages 
In  memory. 


PSOOSAM  PAOE  PAOe 

ADDRESSES  INDEXES  ADDRESSES 


Program  relocation  in  the  3300/3500  showing 
one  program  relocated  into  non -contiguous 
pages  of  memory 
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TIME  SHARING  FLEXIBILITY 


!h  th?  An* 

intagrated  operating  eyetem  le  designed  to  sup¬ 
ply  all  needs  at  the  discretion  of  the  individual 
instsllBtion  -  MASTER,  MMltiple  Ann*«M  fflinreA 
Time  Executive  Routine. 

MASTER  efficiently  handles  batch  process¬ 
ing  assignments  through  I/O  operations  over¬ 
lapped  with  central  computing  functions  from 
either  single  or  multiple  Jobs  >  in  effect,  run¬ 
ning  batch  processing  Jobs  through  the  system 
in  parallel  to  optimize  machine  use.  At  the 
same  time,  MASTER  provides  for  conversa¬ 
tional  mode  computing  from  multiple  consoles. 
Routines  within  MASTER  provide  for  back¬ 
ground  peripheral  processing,  assignment  of 
I/O  equipment  and  assignment  of  files  ns  each 
program  requires. 

Total  system  efficiency  is  optimized  with 
extremely  last  response  time  to  individual  users 
through  c^amlc  memory  and  l/Q  usignment. 

MASTER  makes  full  use  of  the  3300/3  SOO 
relocation  hardware  with  its  absolute  memory 
protection  features,  allowing  central  core  mem¬ 
ory  to  be  loaded  to  the  maximum  with  individual 
Jobs  and  operating  system  tasks. 

MASTER  provides  the  individual  Installation 
with  a  flexible  structure  on  which  to  assign 
normal  Jobs  a  priority  classification.  At  the 
same  time,  emergency  Jobs  are  immediately 
attended  by  the  Job  sch^aler. 

In  addition  to  MAS'i'ER,  a  second  operating 
system  is  available  that  provides  for  batch 
processing  as  well  as  time-sharing  between 
batch  Jobs  and  background  programs.  This  is 
REAL-TIME  SCOPE. 

The  advantages  here  are: 

Q  Loading  of  programs  and  stacked  Job  pro¬ 
cessing  may  function  at  the  same  time; 

O  A  real-time  program  can  retain  control 
until  satisfied.  Fast  response  required  at 
Intervals  is  handled  by  priority  interrupt; 

□  Channel  reservation  for  high  priority 
Includes  priority  for  real-time  Interrupts 
when  they  occur; 

a  Time-shared  programs  allow  I/O  overlap; 
and 

Q  I/O  bound  programs  function  efficiently  as 
background  Jobs. 


Operating  under  REAL-TIME  SCOPE, 

MSIO  (Mass  Storage  Ihput/Output  System) 

■IllilWS  Aull  WUliuOl  Ui  VpoiTi^vno  WU  ^oky 

and  disk  pack  \inits  as  well  as  magnetic  tape 

systems. 

MSIO  allocates  and  protects  permanent 
files  in  storage,  and  provides  for  sequential, 
sequential  with  linkage,  or  random  file  process¬ 
ing.  Working  with  internal  program  requests, 
MSIO  can  read  and  write  file  records,  Inform 
users  as  to  their  file  status,  search  for  specific 
records  in  a  file,  specify  location  of  block  and 
logical  records,  and  process  variable  length 
and  fixed  length  record  blocks.  Users  may  add, 
delete  and  replace  logical  records  on  mass 
storage  devices.  MSK)  also  provides  a  set  of 
utility  routines  to  load,  reorder,  and  reallocate 
mass  storage  files. 

The  3300/3500  systems  provide  an  organ¬ 
ized  central  bank  of  data  for  Ml  system  users. 
Data  may  be  stored  in  multi-level  storage, 
thereby  providing  the  facility  lor  automatically 
storing  and  retrieving  all  the  data  used  within 
a  computer  system.  Data  is  organized  into 
program  or  data  files  for  easy  handling  by  all 
types  of  users,  including  those  concerned  with 
business  data  processing  requirements. 

These  systems  allow  any  user,  local  or 
remote,  to  enter  data  or  pro^aras  directly  into 
mass  storage  files  and  also  to  request  Job  exe¬ 
cutions.  A  set  of  file-handling  subrout^es  may 
be  accessed  and  used  by  direct  call  rather  than 
through  a  language  processor. 


EXECUTIVE  MODE 

In  the  CONTROL  DATA  3300  and  3500  sys¬ 
tems,  multi-programming  enables  the  instruc¬ 
tions  of  all  programs  in  the  system  to  be  exe¬ 
cuted  in  sequence.  The  relocation  features  of 
both  systems  return  a  very  high  throughput  to 
each  program,  particularly  in  installations 
runnl^  a  great  many  Jobs. 

Operating  in  the  Executive  Mode,  the  sys¬ 
tems  function  in  either  of  two  states:  Monitor 
or  Program  State. 

Monitor  is  the  initial  operating  state  of  a 
processor  that  has  been  master -cleared.  An 
interrupt  for  any  condition  will  also  set  the 
processor  to  this  state. 

A  processor  in  Program  State  will  continually 
execute  all  program  Instructions  except: 
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1. 


HALT  instruction. 


2,  Any  of  the  I/O  Instructions. 

3.  An  inter -register  transfer  instructirai  that 
attempts  to  alter  control  registers  in  the 
system, 

In  the  Program  State,  any  attempt  to  exe¬ 
cute  one  of  these  Instructions  automatically 
generates  an  Executive  Interrupt.  Control  of 
that  program  Immediately  returns  to  the  Monl 
tor  State.  The  interrupt  system,  in  other 
words,  does  not  need  an  *enabllng  function* 
to  recognize  the  Interrupt  at  the  moment  It 
occurs.  The  Executive  Interrupt  recognizes 
It  and  immediately  transfers  control.  The 
Instruction  causing  the  interrupt  Is  not 
executed. 

Normal  Interrupts  occur  regularly  in 
a  time-sharing  system  from  any  of  a 
number  of  sources  -  program  error, 
reading  or  writing  out  of  bounds  or  un¬ 
controlled  writing  In  registers,  remote 


console  Interrupts,  real-time  Interrupts, 
and  so  on. 

Some  of  these  -  specifically  remote  con¬ 
sole  and  real-time  -  are  classllled  emergency, 

demandliig  huiuediaie  attention. 

Under  “emergency,*  the  3300/3600  inter¬ 
rupts  the  system  Immediately.  Such  prior¬ 
ities  as  are  Involved  are  determined  by  the 
Installation  parameters.  When  the  interrupt 
occurs  from  an  external  channel,  only  the 
crucial  systems  -  the  operating  system, 
table  manipulations,  and  so  forth  -  will 
continue  during  the  Interrupt. 

In  the  split-instant  of  interrupt  handling, 
the  Executive  decides  if  the  Interrupt  Is  top 
priority  and  acts  accordingly.  The  program 
currently  executing  will  only  be  shunted  to 
mass  storage  If  the  emergency  program 
requires  some  memory  space.  If  It  can  fit 
In  core,  the  current  program  remains  In  core 
location  fully  protected. 


GE-645  Time  Sharing  System 

Oemral  tltelm 


Phamix,  Arixona 


In  December  1965,  General  Electric  Com¬ 
pany  announced  Its  largest  and  latest  computer 
system  -  the  GE-648  designed  specifically  for 
large-scale  time-sharing  operations. 

Time -sharing  is  the  novel  technique  of 
allowing  many  people  to  use  a  computer's  full 
power  simultaneously.  It  promises  to  radically 
reduce  costs  of  computing  while  boosting  the 
usefulness  of  computers  sharply. 

Harrison  Van  Aken,  general  manager  of 
G.E.'s  Computer  Department,  stated  that  the 
prime  value  of  the  GE-645  lies  In  Its  ability  to 
provide  vast  computer  power  In  many  forms  to 
hundreds  of  people  simultaneously  at  reasonable 
cost 

Although  cost  of  a  GE-645  runs  nign  -  more 
than  $160,000  a  month  rental  in  some  versions, 
according  to  I.Ir.  Van  Aken  -  it  replaces  so  many 
Indlvldu^  computers  and  opens  up  so  many 
more  problems  to  computer  solution  that  the 
cost  of  computing  can  to  cut  drastically. 

*It  brings  the  age  of  Instant  computing 
within  the  reach  of  most  businessmen  and 


researchers  through  the  use  of  Informatlor. 
utilities,*  Mr.  Van  Aken  said. 

Sharing  time  of  a  computer  has  for  the 
most  part  been  confined  to  experimental  and 
educational  projects,  Mr.  Van  Aken  pointed  out. 

“Computers  such  as  the  GE-645  redistrib¬ 
ute  computer  wealth  among  most  potential 
users,*  he  said. 

Mr.  Van  Aken  confirmed  that  early 
prototypes  of  the  giant  new  computer  were 
ordered  by  Massachusetts  Institute  of 
Technology's  Project  MAC  In  August  1064, 
and  by  Bell  Telephone  Laboratories,  Ihc., 
soon  after. 

Project  MAC  (for  Machine  Aided  Cogni¬ 
tion)  Is  an  MIT  research  program  sponsored 
by  the  Advanced  Research  Projects  Agency 
under  an  Office  of  Naval  Research  contract. 

Bell  Telephone  Laboratories,  bic.,  also 
ordered  three  dual-processor  versions  of  the 
same  system  early  this  year.  The  systems 
are  valued  at  more  than  $23  million. 
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Ohio  State  Unlveralty's  computation  center 
eubeequently  ordered  another  GE-64S  computer 
for  educational  tlmo-sharlng  work. 

Tub  Ili'bl  GE-G4S  bybUmb  will  be  delivereu 
to  MIT's  Project  MAC  and  Bell  Telephone 
Laboratories  in  1966.  First  production  models 
will  be  ready  for  delivery  by  mld-1967. 

"Present  customer  demands  for  the  system 
have  pushed  availability  until  early  1968," 

Mr.  Van  Aken  stated. 

Prices  for  the  new  computer  vary  widely 
because  of  the  individualized  configurations 
needed  by  customers.  Some  GE-645  systems 
will  rent  for  almost  $150,000  a  month,  accord¬ 
ing  to  Mr.  Van  Aken,  and  may  sell  for  more 
than  $7  million. 

Prices  for  the  system’s  different  configura¬ 
tions,  however,  will  be  established  and  announced 
early  next  year,  Mr.  Van  Aken  said. 

In  some  applications  of  GE-64S,  as  many 
as  300  Individual  people  may  use  the  computer 
at  the  same  time,  according  to  General  Electric 
officials.  More  than  1000  terminals  may  be 
plugged  into  such  a  system. 

The  computer  can  respond  In  a  variety  of 
ways  to  Its  users  according  to  their  needs.  It 
will  answer  in  "real-time*  or  In  milliseconds. 

It  will  answer  "conversationally*  to  question 
and  answer  problem-solving  jobs  In  seconds. 

And  it  will  answer  in  the  more  traditional  com¬ 
puter  fashion  by  running  a  complete  program 
or  processing  tedious  jobs  In  "batches*  lasting 
minutes  to  hours. 

Thus,  one  computer  system  can  plot  a  mis¬ 
sile  trajectory  In  “real-time,*  solve  a  step-by- 
step  engineering  problem  "conversationally,*  and 
run  off  a  payroll  accounting  job  all  during  the 
same  period  of  time,  G-E  officials  pointed  out. 

Moreover,  the  G-E  time -sharing  system 
will  accommodate  a  variety  of  communications 
devices  plugged  Into  It  operating  at  varying 
speeds:  small-scale  digital  computers,  tele¬ 
typewriters,  visual  display  devices,  and  analog 
computers. 

Key  to  the  enormous  time-sharing  capabil¬ 
ity  of  the  GE-645  Is  a  new  operating  program 
known  as  MULTICS  (for  Multiplex  formation 
and  Computing  Service).  It  was  developed  from 
research  by  the  Massachusetts  Institute  of 
Technology,  Bell  Telephone  Laboratories,  and 
the  General  Electric  Company. 


MTTT_.TTP13  niytri  iKa  Haaiorn  nrmn.. 

ating  experience  gained  with  CTSS  Icompatlble 
Time  Sharing  System)  and  MIT’s  Computation 
CentAF  flnri  PrnjAct  MAO. 

General  Electric’s  implementation  of  the 
system  on  the  GE-645  is  known  as  MULTICS 
645/1,  details  of  which  will  be  available  early 
next  year,  G.E.  officials  stated.  As  a  compre¬ 
hensive  general-purpose  program,  later  refine¬ 
ments  and  versions  of  the  programming  system 
are  expected,  according  to  General  Electric 
officials. 

The  GE-645  possesses  several  unique 
characteristics  which  set  it  apart  from  existing 
time-sharing  computer  systems.  Primary 
among  them  is  its  method  of  managing  its  vast 
memory  through  the  use  of  a  segmentation  and 
paging  technique. 

No  computer  can  store  in  its  core  the  enor¬ 
mous  quantity  of  data  which  Is  required  when 
operating  in  a  large-scale  time-sharing  mode. 
More  than  100  programs  representing  up  to  1 
million  words  may  have  to  move  in  and  out  of 
the  core  of  tiie  computer  at  microsecond  speeds. 

General  Electric’s  solution  in  the  GE-645 
has  been  to  segment  programs  into  manageable 
lengths  for  fast  processing  in  the  computers’ 
core.  The  core  in  turn  is  divided  into  "pages* 
and  symbolically  addressed.  As  a  result,  pro¬ 
grams  can  be  allocated  to  non-adjacent  sections 
of  the  computer’s  core.  This  arrangement 
means  much  more  efficient  use  of  the  computer’s 
memory,  a  speed  up  in  the  movement  of  programs, 
and  a  significant  increase  in  the  number  of  users 
sharing  the  time  of  the  computer. 

The  main  switching  center  of  the  GE-645 
U  a  general  input-output  controller  (GIOC).  A 
device  new  to  commercial  computer  design,  it 
manages  the  variety  of  communications  going 
in  and  out  of  the  central  computer  from  termi¬ 
nals  nearby  or  hundreds  of  miles  away.  It 
allows  the  computer  to  work  on  jobs  assigned 
It  by  any  number  of  terminals. 

A  high  performance  drum  for  the  GE-646 
holds  up  to  4  million  words,  and  is  able  to 
transfer  500,000  words  per  second  in  and  out 
of  the  centrid  processor.  It  possesses  a  logic 
structure  which  allows  it  to  keep  an  automatic 
queue  of  the  computer's  requests  for  transfer 
of  data. 
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Computing  Centers 


The  Desk  Calculator 

('.umputatien  Ctnltr 
Camrgif  Imlitulf  of  Ttchnology 
PUliburgh,  Ptmtsylvonia 


The  DC  (Desk  Calculator]  Is  an  on-line, 
conversational  routine  for  use  on  the  CarneKle 
Tech  G-21  Time  Sharing  System.  Its  function 
is  to  evaluate  algebraic  expressions  typed  at  a 
remote  teletype  and  to  type  back  answers 
immediately.  Hence,  the  DC  can  be  used  to 
do  a  simple  arithmetic  problem  or  to  do  a 
hand  simulation  of  a  complicated  program  in 
order  to  locate  bugs. 

To  call  the  DC,  initiate  a  run  in  the  normal 
manner  by  typing  in  a  ]ob  card  calling  for  the 
system  CALC.  Then,  on  the  next  line,  follow 
the  usual  to  indicate  the  end  of  the  program. 
Note  that  no  input  is  to  be  typed  in  at  this  time. 
Your  program  (really  just  Ae  call  for  the  sys¬ 
tem)  will  then  wait  in  &e  queue  to  be  run. 

When  it  runs,  it  will  print  out  a  message  telling 
you  to  begin. 

The  DC  operates  in  upper  core,  so  it  can 
continue  to  operate  while  other  programs  are 
being  run  on  both  central-processors  in  the 
normal  manner  in  lower  core.  Since  upper 
core  may  be  in  use  by  other  programs,  there 
may  be  times  when  the  DC  cannot  be  called; 
if  this  occurs,  a  message  will  be  printed  out 
suggesting  that  you  try  again  some  other  time. 
The  DC  itself,  however,  can  be  used  by  a 
number  of  users  at  the  same  time. 

The  general  method  of  operation  Is  as 
follows;  The  user  types  In  a  line  of  one  or 
more  statements,  followed  by  a  carriage  return. 
The  DC  evaluates  these  statements,  prints  ovit  any 
values  that  were  requested,  and  gives  the  user 
type-in.  The  user  then  types  in  another  line  of 
one  or  more  statements,  followed  by  a  carriage 
return,  and  the  cycle  continues.  This  back-and- 
forth  action  (conversational  mode)  can  continue 
as  long  as  the  user  desires.  If  the  user  presses 
BREAK  ,  the  DC  will  zero  the  variable  region, 
printing  out  a  message  to  indicate  that  this  was 
done.  If  BREAK  is  again  pressed,  operation  will 
be  terminated.  (Variables  may  be  zeroed  many 
times.  If  statements  are  processed  between 
pressings  of  the  BREAK  .)  It  the  user  does 


not  type  in  a  new  line  within  a  certain  time  after 
the  last  operation  of  the  DC  (approximately  7 
minutes),  the  DC  will  assume  that  the  user  has 
gone  away,  and  it  will  turn  the  TTY  off. 

A  statement  is  similar  in  many  respects 
to  an  ALGOL  asclgnment  statement;  however, 
conditional  expressions  (if — then — else — ) 
are  not  allowed.  There  are  available  lor  use 
26  real  variables,  represented  by  the  letters 
‘A’  through  ‘Z.  ’  The  following  arithmetic 
operations  are  available,  with  helrarchy  as 
indicated; 

Done  first;  i  Truncation 

t  Expoentiation 
♦/  Multiplication,  Division 
Done  last;  -t—  Addition,  Subtraction 

Operations  of  the  same  helrarchy  are  per¬ 
formed  left  to  right.  Parentheses  may  be  used 
in  the  normal  manner  to  change  the  order  of 
operation. 

Seven  standard  functions  are  available, 
and  are  used  by  following  the  function  name 
(listed  below)  by  the  argument  enclosed  in 
parentheses;  the  argument  may  be  any 
expression  except  an  assignment  statement 
and  may  include  other  functions.  The  functions 
are; 

ABS  Absolute  value 
EXP  Exponential,  i.e.,  e* 

LOG  Log  to  the  base  e 
SQRT  Square  root 
Sm  Sine 
COS  Cosine 
ARTN  Arctangent 

Constants  may  be  typed  in  as  integers, 
decimal  numbers,  or  in  scientific  notation, 

I.e.,  ALGOL  numbers.  Two  fundamental 
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conatanta  are  also  available)  typed  as  PI,  and 
a,  typed  as  EE. 

A  line  of  Input  conalata  of  a  aerlea  of  atate- 
menta  aeparated  by  semlcolona.  A  statement 
may  be  in  one  of  the  following  forma: 

<VARIABLE>  -  <BXPRESSION>  <TERMINATER> 

The  variable  la  set  to  the  value  of  the 
expression. 

—  <VARIABLE>*-<EXPRESSK)K><TERMINATER> 

The  variable  la  aet  to  the  value  of  the  ex¬ 
pression  and  this  value  la  printed  out. 

—  <BXPRESSION>  <rBRMINATER> 

The  value  of  the  expression  Is  printed  out; 
no  variables  are  changed. 

—<:VARIABLE>  <rERMINATER> 

The  value  of  the  variable  Is  printed  out;  no 
variables  are  changed.  Note  that  — >■  indlcat.e& 
that  a  value  is  to  be  printed  out.  A<rERMINATER> 

Is  either  semicolon  or  carriage  return. 

Various  errors  such  as  illegal  characters, 
Improper  constructions,  and  so  on  may  occur  In 
a  statement.  When  this  happens,  an  error  mes¬ 
sage  will  be  printed  out.  If  arguments  to  a  sub¬ 
routine  are  Impossible  [l.e.,  9QRT(-4)]  ,  an 
error  message  will  be  given.  An  f  will  appear 
with  all  error  messages  below  the  column  In 
which  the  error  occurred.  Processing  stops 
Immediately  on  the  first  error.  All  statements 
previous  to  the  one  containing  the  error  will 
have  been  evaluated,  and  any  values  requested 
printed  out.  The  statement  containing  the  error 
and  the  ones  following  It  will  not  be  evaluated. 


The  DC  Ignores  all  blanks  and  tabs  (control 
characters).  If  CTRL-U  Is  typed  as  last  char- 

AA^AV*  tllA  nnf 

ITERATION  FACILITIES  IN 
usiSK  CALCULiATOK 

There  now  exists  some  very  crude  itera¬ 
tion  laollltles  In  desk  calculator.  It  Is  possible 
to  return  to  the  beginning  of  a  line  of  Input  for 
a  specified  number  of  times  or  because  of  a 
given  condition. 

At  the  point  where  iteration  is  desired,  use 
the  aubrouthie  LOOP  (N),  where  N  Is  any  ex¬ 
pression.  N  will  be  evaluated  once  and  the  line 
will  be  repeated  from  the  beginning  to  the  LOOP 
N  times.  Caution;  the  curd  will  be  looped  over 
a  total  of  N+1  times. 

Three  conditions  can  be  tested  for;  negative, 
positive,  or  zero.  The  three  subroutines  IFOM 
(E)  or  IFOP  (E)  or  IFOZ  (E)  are  used  where  E 
Is  any  expression.  E  will  be  evaluated  each 
time  that  the  subroutine  is  executed.  If  the  con¬ 
dition  Is  met,  operation  will  be  returned  to  the 
beginning  of  the  lino.  If  the  condition  Is  not  met, 
operation  will  pass  to  the  next  Instruction. 

NOTE:  Due  to  the  time -sharing  nature  of 
the  desk  calculator,  It  cannot  calculate  for  long 
periods  of  time.  In  order  to  implement  Iteration, 
the  part  of  the  line  that  Is  repeated  over  must 
contain  a  request  to  print  out  some  variable, 
if  nothing  Is  printed,  the  error  message  TOO 
MUCH  TIME  will  be  printed  and  the  operation 
will  be  terminated  when  It  runs  out  of  time  (any¬ 
where  from  two  to  five  times  through  the  loop). 

If  you  find  that  you  are  In  an  Infinite  loop  and 
wish  to  terminate  It,  press  BREAK  which  will 
then  give  you  type-ln  for  the  next  line.  Press¬ 
ing  break  at  this  time  does  not  zero  the  variables. 


Real-Time  Computer  System 

Ihui’^nity  of  Kmturky 
i^xingUm,  Kruttuky  40Wfi 


A  computer  system  which  may  be  described 
as  *on-llne’'  and  ‘real-time,*  Is  now  being  Im¬ 
plemented  by  the  Computing  Center  and  the  Path¬ 
ology  Department  of  the  Medical  Center.  The 
terminal  used  by  the  Medical  Center’s  Pathology 
Department  Is  connected  to  the  Computing  Cen¬ 
ter's  IBM  7040  computer  by  telephone.  Dr.  W.B. 
Stewart,  Chairman  of  the  Pathology  Department, 
has  In  the  Medical  Center  an  IBM  1060  tele¬ 


processing  terminal,  very  similar  to  an  electric 
typewriter,  and  a  small  card  reader,  both  of 
which  are  connected  to  a  special  telephone. 
Through  the  telephone  an  operator  can  dial  the 
telephone  connected  to  7040  which  will  answer 
with  a  special  high-pitched  whistle. 

Once  the  two  telephones  are  connected 
Dr.  Stewart ’s  machine  con  transmit  data  read 
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from  punched  cords  over  the  lino  to  the  7040. 
While  the  7040  Is  ucceptlnK  data  and  creating  a 
tape  file  It  also  continues  to  perform  other 
routines  such  as  running  closod  shop  programs. 

The  data  transmitted  from  the  cards  consist 
of  patients*  names,  hospital  numbers  and  results 
of  readings  of  the  many  instruments  used  In 
laboratory  analyses,  os  woll  os  Information  on 
readings  of  various  standards  for  the  test. 

When  the  contents  of  the  last  cai'd  have  reached 
the  7040  the  computer  executes  a  special  pro¬ 
gram  written  by  Dr.  Stewart  and  his  staff.  This 
program  calculates  the  results  of  each  tost,  then 
sorts  them  by  patients  and  writes  a  tape  In  the 
format  necessary  for  preparation  of  the  dally 
laboratory  reports  for  the  patients’  charts. 


Then  the  computer  goes  back  to  doing  other 
work,  at  the  sane  time  transmitting  the  results 
back  to  the  Pathology  Department’s  1060  where 
the  reports  are  automatically  typed  for  trans¬ 
mittal  to  the  patient  units. 

The  program  also  punches  cards  which 
will  be  used  later  to  compile  various  weekly 
summaries  of  patient  laboratory  tests,  and  for 
various  statistical  reiiorts  and  scientific 
Investigations. 

Since  the  computer  phones  go  through  the 
university  swltchboai'd  like  any  other  unlverolty 
phone,  a  faculty  member  dialing  a  wrong  number 
may  occasionally  find  himself  connected  to  a 
computer. 


(lomputinit  (lenlor 

Hettwelnet  I'uhtuhnu-  hntituti' 
AVu'  Votk 


Kensselaer  Polytechnic  Institute  has  become 
one  of  the  first  colleges  In  the  notion  to  install 
one  of  IBM’s  new  generation  of  compulurs. 
System  360. 

*We  envisage  that  this  multi-purpose  com¬ 
puter  will  be  used  for  an  ever-increasing  range 
of  operations  from  classroom  and  research  work 
to  administrative  and  accounting  tasks,*  said 
Dr.  Richard  G.  Folsom,  Rensselaer  president. 

‘Present  plans  also  call  for  the  Installation 
of  terminals  that  can  tap  the  power  of  tl»e  com¬ 
puter  from  various  points  on  the  campus,  a  lab¬ 
oratory,  for  example,  or  the  treasurer’s  office. 

■Ultimately,  a  complete  ‘management  Infor¬ 
mation  system’  Is  planned;  one  that  will  permit 
this  technological  university  to  tWP^y  the  benefits 
of  electronic  data  processing  to  vir^ally  all  Its 
computational  and  record-keeping  operations.  ” 

The  IBM  SyBtem/360  Model  30  was  Installed 
In  historic  Amos  Eaton  Hall  In  September  1966. 

In  late  December,  It  was  transformed  into  a 
more  powerful  Model  60,  which  provides  10  limes 
the  computational  power  of  the  original  IBM  1410 
Installation. 

The  total  cost  of  the  computer  system  Is  In 
excess  of  $1  million.  The  National  Sclenoe 


Foundation  is  making  a  grant  of  $350,000 toward 
Its  purchase.  Amos  Eaton  Hall  has  been  reno¬ 
vated  Into  a  Mathematics  Center  and  Computing 
Laboratory  at  a  cost  of  $500,000,  with  $142,000 
coming  from  a  National  Science  Foundation 
grant. 

Dr.  Jack  Hollingsworth,  supervljor  of 
Rensselaer’s  computer  facilities,  said  that  the 
new  system  is  expected  to  handle  some  2500 
problems  a  day  at  the  outset.  System  300,  with 
Its  advanced  circuitry  and  control  programs, 
can  accept  Inquires  from  several  sources  simul¬ 
taneously,  set  priorities  and  answer  Instantly 
even  while  bi  the  midst  of  a  longer  ■batch’’  Job, 
such  as  a  payroll. 

■The  Impact  that  this  new  computer  system 
will  have  on  Rensselaer  stretches  the  imaglna-’ 
tlon,*  said  President  Folsom.  “Virtually  every 
student,  professor,  and  top  administrator  will 
work  with  the  computer  at  some  time  or 
aiiother.* 

Among  the  varied  tasks  that  the  computer 
will  handle,  now  or  later,  are  the  following: 
homework  assignments,  scientific  and  engineering 
research.  Instruction  in  computer  design,  class¬ 
room  Instruction,  library  records,  student  regis¬ 
tration,  grade  reporting,  class  scheduling, 
accounting,  alumni  records,  and  payroll. 
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Honeywell  H-200  Inttallation 

U.S.  iS'aiiy  Oaktatui  Supply  Center 
Oakland,  Cidifomut 


The  U.S.  Navy  has  liiStalled  a  Honeywell  200 
coiiipulei-  system  at  its  Oakland,  Cal.  supply 
center  to  maintain  fleet  Inventories  of  repair 
supplies. 

Prime  job  for  the  system  Is  the  Navy’s 
supply  operations  assistance  program  (SOAP), 
which  Oakland  processes  lor  both  Atlantic  and 
PacUric  fleets,  SOAP  records  insure  that 
ships’  Inventories  of  repair  parts  and  other 
supplies  are  kept  up  to  the  level  of  readiness 
prescribed  by  fleet  authorities. 

According  to  Lieutenant  Commander  P.W. 
Cronk,  director  of  the  data  processing  depart¬ 
ment,  ships  turn  In  excess  parts  and  order  other 
parts  during  their  regular  overhauls  in  port, 
soap’s  job  Is  to  Insure  that  each  ship  has  the 
required  spare  parts  to  support  Installed 
equipment. 


The  Honeywell  200  Is  reported  performing 
its  jobs  5.5  times  as  fast  as  its  predecessor 
computer  and  saving  nearly  $2,000  a  month  In 
data  processing  costs. 

The  Navy  gets  from  the  SOAP  listing  pro¬ 
duced  by  the  new  system  a  SAVE  (Shortages  and 
Valuable  Excesses)  list  to  make  sure  one  ship 
Is  not  buying  parts  another  ship  has  in  excess. 
Gatliered  as  a  by-product  of  the  SAVE  and  SOAP 
operations  is  a  Ship’s  History  and  Inventory 
Record  that  keeps  track  of  the  entire  operation 
to  help  the  Navy  better  manage  Its  fleet-wide 
budgeting  and  parts  flow. 

The  Honeywell  200  has  a  16,384-character 
main  memory,  four  magnetic  tape  drives,  a 
high-speed  printer  and  a  card  reader/punch  unit. 
It  Is  being  leased  by  the  Navy  for  ^proximately 
$6,000  a  month. 
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Computers 


and  Centers.  Overseas 


Elliott  MCS  920  B  GencrsI  Purpose  Computer 

Etiiott  Aulomation 
ijondott,  England 


The  Elliott  MCS  020  B  is  a  second  genera¬ 
tion  military  computer  which  embodies  in  its 
design  and  construction  the  experience  gained 
from  the  use  of  the  first  generation  of  MCS  920 
computers  in  military  environments.  It  is  the 
successor  to  the  MCS  920A, 

The  central  processor  is  mounted  in  a 
soaled  case  and  is  built  to  withstand  a  military 
environment  to  British  DEF133(L3)(N2)  or  (A2). 
The  sealed  unit  la  3  cubic  feet  in  volume  (0.08 
cubic  metres),  and  cooling  is  achieved  by  radia¬ 
tion  from  the  skin  of  the  case.  The  upper  ambient 
temperature  limit  is  -t-SS'C  and  the  relative 
humidity  limit  is  09  percent. 

In  order  that  the  many  on-line  sqpp'icatlons 
may  be  met,  the  computer  is  provided  with  four 
levels  of  program  priority  and  interrupt  facili¬ 
ties.  Address  modification  lacillties  are  pro¬ 
vided  for  all  levels  of  priority;  the  normal  inter¬ 
nal  storage  is  8192  words,  each  of  18  digits,  but 
this  can  be  increased  externally  to  6S,536  words 
by  the  addition  of  extra  blocks  of  8192  words. 
When  extra  storage  units  are  added  the  Autono¬ 
mous  Data  Transfer  facility  may  be  used  by 
external  peripheral  equipments.  This  facility 
alloys  the  transfer  of  data  between  store  and 
peripherals  without  reference  to  the  central 
processor  and  therefore  permits  transfers  to 
occur  concurrently  with  computation. 

The  computer  requires  nominal  24-volt  dc 
supplies  and  is  therefore  ideally  suited  to  both 
air  and  ground-borne  applications.  The  con¬ 
sumption  is  only  120  watts  and  the  computer  will 
accept  voltages  between  20-30  volts  dc.  It  is 


fully  protected  against  short  duration  (5  min¬ 
utes)  main  failure  and  noise. 

IFIP  ALGOL  and  FORTRAN  packs  are 
both  available  for  this  computer,  and  a  Symbolic 
Input  Routine  (SIR)  and  TRACE  diagnostic  pro¬ 
gram  arc  provided.  Backing  by  the  Elliott 
organisation  includes  very  experienced  pro¬ 
gramming  gproups  with  extensive  know-how  and 
special  knowledge  of  military  problems. 

The  Elliott  MCS  920  B  is  compact,  versa¬ 
tile,  extremely  reliable,  and  specially  designed 
for  use  in  demanding  military  environments. 
Silicon  planar  semi-conductors  are  used 
throughout  and  achieve  high  reliability  and  long 
life  by  operating  at  less  than  10  percent  of 
their  rated  value. 

The  use  of  a  sealedunit  achieves  compact¬ 
ness  and  ruggednesB  and  avoids  the  complica¬ 
tions  and  penalties  in  size  and  weight  of  blown 
air  cooling.  The  low  power  consumption  per¬ 
mits  the  computer  to  operate  from  batteries, 
or  to  continue  working  in  the  event  of  mains 
interruption  by  using  a  small  battery  as  a  buffer. 

The  computer  is  also  manufactured  in  a 
civil,  or  standard,  version  which  is  designed 
for  use  in  19-ln.  rack  mounting,  and  a  desk 
version  for  use  in  offices,  and  so  o;t. 

The  Elliott  MCS  920  B  is  claimed  to  be  the 
cheiq)est  computer  in  the  world  to  offer  such  a 
wide  variation  of  special  features,  combined 
with  high  speed  and  very  small  size,  and  manu¬ 
factured  to  military  standards. 
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Miscellaneous 


Rapid  Generation  of  Lettera  and  Imagca 

Bfll  TfUphonf  Laboratories 
Now  York  14,  New  York 


A  system  of  generating  and  setting  any  style 
of  type  •>  In  any  language  -  on  the  screen  of  a 
televlsion-llke  (cathode  ray)  tube  has  been  In¬ 
vented  at  Bell  Telephone  Laboratories.  This 
system  already  has  been  used  to  generate  and 
set  ISO  letters  a  second  of  typewriter  (luality. 

The  method  has  the  potential  of  generating  and 
setting  several  thousand  characters  a  second, 
much  faster  than  any  other  way  of  setting  type, 
with  a  quality  comparable  to  that  of  book  type. 

The  new  system  also  makes  It  possible  to 
produce  a  great  variety  of  typefaces,  line  draw¬ 
ings,  mathematical  equations,  musical  scores, 
and  scientific  gr^q>h8.  Images  or  letters  dis¬ 
played  on  the  screen  are  photographed  and  the 
film  negative  then  can  be  used  to  make,  by  con¬ 
ventional  techniques,  a  plate  for  subsequent 
printing. 

Developed  by  Dr.  Max  Mathews,  Director 
of  the  Behavioral  Research  Laboratory  at  Bell 
Laboratories,  the  new  system  has  been  imple¬ 
mented  in  an  experimental  setup  that  Includes  a 
digital  logic  network,  a  cathode  ray  tube,  and  a 
camera.  For  this  setup,  Bell  Laboratories  made 
use  of  a  General  Dynamics  SC  4020  Computer 
Recorder,  a  device  that  forms  characters  on  the 
face  of  a  cathode  ray  tube  by  firing  an  electron 
beam  through  corresponding  characters  In  a 
stencil.  In  the  experimental  arrangement  at 
Bell  Labs^  the  beam  Is  fired  through  only  the 
period  of  the  stencil.  Ihe  digitally  controlled 
beam  traces  small  segments  or  'patches*  on 
the  screen.  Although  the  patches  rapidly  dis¬ 
appear,  they  are  captured  on  film  by  a  camera 
set  for  a  time  exposure.  Letters  and  Images 
are  built  up  on  the  fUm  negative  from  these 
small  segments  iqn>earing  and  disappearing  on 
the  cathode  ray  tube. 

The  shapes  of  tlie  patches  and  the  way  they 
must  be  stacked  together  to  form  letters  and 
images  are  stored  as  digital  Instructions  In  the 
network’s  memory.  Dr.  Mathews  and  Dr.  Henry 
McDonald,  Head  of  the  Signal  and  Information 
Processing  and  Research  Department,  originated 
a  way  of  keeping  these  instructions  to  a  minimum. 


Carol  Lochbaum,  a  consultant  to  Bell  Labora¬ 
tories,  wrote  the  logic  program. 

The  system  is  considerably  more  flexible 
than  any  other  way  of  setting  type.  In  other 
methods  of  type  setting,  type  faces  are  stored 
as  shales  on  metal,  glass,  or  film.  To  change 
styles,  it  Is  necessary  to  manipulate  metal  forms, 
glass  wheels,  or  strips  of  film.  In  the  new  Bell 
Laboratories  system,  the  type  faces  are  stored 
in  digital  form.  Tc  change  type  faces,  only  the 
program  Instruction  must  be  changed.  A  change 
could  be  made  quickly,  for  example,  from 
English  to  Chinese  characters. 

In  the  present  experimental  system,  copy 
Is  typed  on  a  keyboard  directly  connected  to  the 
logic  network.  The  operator  first  Indicates  the 
type  style  he  wants;  the  network  selects  the  style 
from  Its  memory,  and  then,  as  the  copy  Is  typed, 
the  network  generates  the  copy  on  the  cathode 
ray  tube  screen  in  Justified  columns.  (A  Justi¬ 
fied  column  Is  one  in  which  the  type  fills  the 
width  of  the  column  as  In  most  newspapers  and 
magazines.) 

In  the  new  Bell  Laboratories  type  and  image 
generating  and  setting  system,  copy  is  formed 
on  the  screen  of  a  cathode  ray  tube.  The  letters 
aiid  Images  are  formed  from  a  series  of  rapidly 
appearing  and  disappearing  segments  called 
"patches;*  see  Fig.  1.  These  segments  are  put 
together  like  a  Jig-saw  puzzle  so  that  when  a 
time  exposure  of  the  screen  Is  taken,  the  desired 
letters  or  Images  are  c)^>tured  on  film. 

In  these  drawings,  the  letter  *r*  and  the 
musical  flat  sign  are  shown  made  up  of  such 
patches.  The  size  and  shape  of  the  patches  vary 
with  each  type  face.  Because  only  a  few  instruc¬ 
tions  are  needed  to  describe  each  patch,  lettox’s 
and  Images  of  high  quality  can  be  formed  rapidly. 

In  the  new  Bell  Laboratories’  type  generat¬ 
ing  system,  letters  or  images  are  formed  in  this 
way: 

First,  a  programmer  chooses  the  Image  or 
type  face  he  wants  "stored*  In  the  system.  He 
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has  these  Images  or  letters  enlarged  on  paper 
on  a  scale  corresponding  to  the  siae  of  the 
cathode  ray  tube  on  which  they  will  eventually 
appear.  Next,  he  divides  the  letters  or  Images 
into  a  minimum  number  of  patches  of  various 
sizes  and  shinies.  Each  patch  preferably  has  a 
flat  top  and  iMttom,  parallel  to  each  other,  and 


curved  sides.  Then,  the  programmer  reads  the 
coordlnatos  of  these  patches,  as  scaled  on  the 
p^r,  and  feeds  the  measurements  to  the  sys¬ 
tem’s  electronic  memory.  Bach  patch's  shape 
and  alae  and  its  position  on  the  screen  is 
described  In  digital  form.  This  Information  Is 
stored  along  with  the  general  program  at  Instruc¬ 
tions  which  tells  the  system  how  to  form  patches 
and  put  them  together. 

When  the  operator  types  out  copy  on  a 
typewriter  connected  to  the  logic  network,  digi¬ 
tal  instructions  In  the  network's  memory  directs 
the  cathode  ray  beam  to  sweep  within  the  described 
area  on  the  phosphor-coated  screen,  causing  it 
to  fluoresce  In  the  shape  of  the  desired  patches. 
The  path  of  the  zlg-zagglng  electron  beam  la 
determined  by  eight  coordinates.  These  specify 
the  horizontal  and  vertical  positions  of  one  corner 
of  the  patch,  the  width  of  the  bottom,  and  the 
height,  slope,  and  curvature  of  each  side.  On  the 
average,  12  patches  are  needed  to  form  a  letter. 
A  camera  mounted  In  front  of  t‘  e  screen  takes 
a  time  exposure  of  the  rapidly  appearing  and 
disappearing  patches.  The  patches,  put  together 
like  a  jig-saw  puzzle,  show  up  on  the  developed 
film  as  letters  and  other  Images. 


Grg^ihioal  Diiplayt  via  Telephone  Line* 

BoU,  Bfrantk  and  Neuman,  Inc., 


yan  Ni^,  (UtUfomia 


'At  the  1965  Fall  Joint  Computer  Confer¬ 
ence!  Bolt,  Beranek  and  Newman  (BBN)  intro¬ 
duced  and  demonstrated  its  new  Teleputer  (TM) 
System,  the  industry’s  first  commercial  man- 
machine  communication  system  capable  of 
transmitting  graphical  Information  over  ordi¬ 
nary  telegraph  and  telephone  lines. 

By  using  novel  coding  and  logical  techniques, 
the  Teieppter  System  can  generate  complex  dis¬ 
plays  while  transmitting  a  minimum  amount  of 
information.  Bandwidth  compression  of  an 
order  of  magnitude  has  been  realized  in  dis¬ 
play  generation,  permitting  normal  teleirtione 
communication  lines  to  handle  16  or  more  inde¬ 
pendent  displays  simultaneously. 

Both  alphanumeric  and  graphical  informa¬ 
tion,  h  the  form  of  lines,  drawings,  (unctions 
and  arbitrary  terms,  can  be  communicated 
simultaneously  in  two  directions  between  the 
user  and  the  computer,  if  desired. 

The  Teleputer  Is  being  manufactured  under 
license  from  The  Bunker-Ramo  Corporation. 


In  announcing  Teleputer,  Dr.  William  J.  Galloway, 
BBN  Vice-President,  described  its  present  con¬ 
figuration  as  an  evolutionary  growth  stemming 
from  concepts  that  originated  some  6  years  ago 
at  Bunker-Ramo.  Dr.  Glenn  Culler,  now  Asso¬ 
ciate  Professor  of  Mathematics  at  ^e  University 
of  California,  Santa  Barbara,  and  Dr.  Burton  D. 
Fried,  now  in  the  Physics  Department  at  the 
University  of  California  at  Los  Angeles,  have 
both  been  closely  associated  with  the  develop¬ 
ment  of  Teleputer 's  predecessors. 

Sixteen  Teleputer  consoles  are  now  In  oper¬ 
ation  at  UCSB  under  Dr.  Culler’s  direction.  These 
units  are  linked  to  the  university's  computing 
system,  but  Galloway  stresses  that  Teleputer 
eystems  can  be  tied  to  any  general  purpose 
computer. 

The  Initial  applications  of  Teleputer  are  In 
the  performance  of  *018881001*  mathematical 
computations  such  as  the  solution  of  differential 
and  integral  equations.  Galloway  said  that  from 
the  user’s  standpoint,  the  ease  vrith  which  Tele¬ 
puter  enables  a  mathematics-oriented  operator 
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-  til  Nil. 


to  solve  analytical  probloma  of  arbitrary  nature 
and  great  complexity,  makes  tne  system  some¬ 
times  seem  to  be  more  powerful  than  the  largest 
presently  available  computer. 

For  example,  Teleputer  permits  a  user  to 
manipulate  both  real  and  complex  numbers  In 
the  solution  of  extremely  complicated  problems; 
further,  a  user  can  evaluate  Ids  problem-solving 
strategy  In  mid-course  by  getting  direct  feed¬ 
back  of  partial  results.  This  cat>.  city  tends  to 
give  the  user  not  only  higher  efficiency  but  also 
encourages  him  to  exercise  his  mathematical 
Intuition  by  guessing  and  playing  hunches  In  ways 
that  are  normally  forbidden  by  the  economics 
and  time  factors  of  conventional  systems. 

The  man-computer  link  In  a  Teleputer  sys¬ 
tem  is  a  Teleputer  Console,  which  has  a  key¬ 
board  labeled  and  connected  so  that  the  user 
(In  the  case  of  mathematical  applications)  deals 
with  functions  as  entitles  rather  than  Individual 
numbers.  The  console  keys  are  connected  to 
computer  subroutines  which  comprise  an  in¬ 
struction  repetolre  of  the  basic  mathematical 
operations  of  classical  analysis. 

By  simple  keyboard  operations  at  the  con¬ 
sole  the  user  can  elaborate  any  of  the  basic 
subroutines  Into  new  ones  that  are  specialized 
for  his  needs.  These  can,  In  turn,  become  parts 
of  still  more  complicated,  Individually  specified 
subroutines  'programmed*  by  the  user  at  the 
console.  Thus  the  system  Is  ad^ked  for  direct 


use  by  the  scientist  and  does  not  require  the 
generation  ot  complex  computer  programs. 

Other  Teleputer  System  elements  are  the 
Data  Sat  Control  Unit,  which  provide#  the  com¬ 
puter  interface  for  the  Teleputer  System,  and 
the  Teleputer  Control  Unit,  which  controls  anum- 
ber  of  Teleputer  Consoles.  The  Data  Set  Control 
Unit  and  the  Teleputer  Control  Unit  are  Inter¬ 
connected  by  a  Type  201  telephone  data  set,  which 
can  be  furnished  In  models  c^)able  of  transmit¬ 
ting  2000  bits  per  second  or  2400  bits  per  second, 
depending  on  the  user's  requirements.  Inter¬ 
connection  between  the  data  set  terminals  Is 
specified  as  the  full-duplex  private  line  mode, 
the  half-duplex  mode,  or  the  message  unit  dial¬ 
up  mode,  depending  on  system  requirements. 

Bolt,  Beranek  and  Newman,  organized  In 
1048,  Is  engaged  In  theoretlcnl  and  applied 
research  In  airborne  and  underwater  acoustics, 
fluid  dynamics,  mechanics  and  dynamics  of 
materials  and  structures,  electronic  Instru¬ 
mentation,  engineering  psychology.  Information 
systems,  and  psychoacoustics.  BBN  manufac¬ 
tures  teaching  machines,  computer  Input-output 
equipment,  dynamic  control  equipment,  and 
specialized  instrumentation. 

Corporate  headquarters  of  BBN  are  In 
Cambridge,  Massachusetts.  West  Coast  facul¬ 
ties  consist  of  a  total  of  20,000  square  feet  of 
office  and  laboratory  space  at  Van  Nuys,  CaU- 
fornia  and  the  Data  Equipment  Co.  In  Santa  Ana, 
California. 


Computer  Statui  Information 

Camtgie  MUult  of  Ttchnolagy 
Piltiturfk,  Pennsylvania 


The  Carnegie  Institute  ol  Technology 
campus  radio  station  WRCT  Is  no\7  carrybig 
the  hourly  turn-around  Information  currently 
avaUable  from  the  Computation  Center.  Resi¬ 
dents  of  the  dorms  and  persons  who  spend  a 
portion  of  their  working  day  on  campus  are 
finding  WRCT  a  convenient  and  Inexpensive 
method  of  keeping  informed  regarding  computer 
status.  Current  plans  are  to  broadcast  the  in¬ 
formation  on  the  hour.  The  Computation  Center 
appreciates  WRCT's  precedent- setting  action 
in  this  regard.  This  service  Is  believed  to  be 
a  first,  both  for  the  radio  staUon  and  the 
Computation  Center. 


Turn-around  time  Is  announced  every  hour 
on  the  hour  while  the  station  is  on  the  air: 


7:00  pm  -  12:00  midnight  Monday  through 

Thursday 


4:00  pm  -  3:00  am 
12:00  noon  -  1:00  pm 


11:00  am  -  3:00  am 


Friday 

Saturday  (Turn¬ 
around  will  not 
be  announced 
during  football 
games.) 

Sunday 
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Traffic  Flow  Simulation 

Ctmuli  /f*rntUMiit/nl  lj»tMtninf%.  Inr. 

Bujato,  Niw  Vcrk  14221 


The  complex  traffic  flow  dynamics  of  an 
urban  highway  Intersection  are  being  reproduced 
In  a  computer  by  researchers  at  Cornell  Aero¬ 
nautical  Laboratory.  By  representing  with  com¬ 
puter  simulation  the  Interactions  of  drivers,  cars, 
roadway  environments,  and  traffic  controls,  the 
scientists  hope  to  find  clues  for  improving  the 
safety  and  efhclency  of  urban  Intersections. 

The  research  project,  sponsored  by  the 
U.S.  Bureauof  Public  Roads,  as  part  of  Its  highway 
research  and  development  program,  will  Include 
detailed  observations  of  actual  Intersections 
and  driver  behavior  to  add  Information  to  the 
computerized  representation  and  to  test  the 
validity  of  the  resultant  model. 

Computer  simulation,  a  method  for  dealing 
In  an  orderly  manner  with  all  the  known  and 
measurable  factors  of  a  particular  process  or 
system,  has  been  used  by  scientists  for  many 
years  as  a  research  tool.  In  the  last  few  years, 
engineers  from  several  research  organizations 
have  developed  computer  models  to  study  vari¬ 
ous  aspects  of  highway  operations.  These  models, 
however,  have  dealt  with  limited  situations  In¬ 
volving  relatively  few  variables  and  have  not  dealt 
in  detail  with  the  driver  as  apart  of  the  system. 

Recently,  scientists  in  Cornell  Lab’s  Trans¬ 
portation  Research  Department  developed  and 
successfully  demonstrated  a  computer  model 
of  a  simple  highway  Intersection  involving  the 
driver,  the  vehicle,  and  the  Intersection  geometry. 

The  model  represented  a  four-way,  single¬ 
lane  Intersection  without  traffic  controls.  Two 
simulated  cars  may  approach  the  intersection 
in  bl-sectlng  lanes.  Deceleration,  acceleration, 
stopping  time  and  distance,  perception  time, 
viewing  angle,  location  of  obstacles  to  llne-of- 
sight,  weight  of  cars,  road  surface  friction  co¬ 
efficient,  and  driver  decision-making,  and  re¬ 
action  time  were  some  of  the  factors  Included 
In  the  model.  CAL  scientists  have  used  this 
model  to  simulate  a  number  of  intersection 
conditions  and  have  been  able  to  predict  the 
occurrence  or  nonoccurrence  of  a  collision. 

In  addition  to  laying  the  groundwork  for  the 
new  study,  the  original  computer  model  pointed 
up  the  Importance  of  the  viewing  angle  between 
the  intersecting  cars  to  the  decisions  of  the 
drivers.  Not  surprisingly,  how  far  ahead  the 
driver  considered  the  consequences  of  his  ac¬ 
tions  was  also  found  to  be  highly  significant. 

The  current  program  will  aim  at  extension 
and  refinement  of  the  simulation  including 


human  and  vehicular  characteristics,  more 
detailed  geometry  of  the  intersection,  sight 
and  traffic  obstructions,  added  traffic  volume, 
and  type  and  degree  of  traffic  control.  In  order 
to  more  closely  represent  the  real  situation, 
traffic  control  will  range  from  the  two-way  stop 
signs  to  four-way  traffic  lights. 

Driver  behavior  Is  considered  by  the  CAL 
scientists  to  be,  by  far,  the  most  difficult  factor 
to  represent.  Behavior  variables  have  been 
formulated  as  assumptions  about  the  perceptual, 
decision  making,  and  Information  processing  of 
the  human.  These  assumptions  have  yet  to  be 
validated  and  CAL  propose#  to  do  so  by  studying 
driver  behavior  In  detail  through  the  use  of  a 
separate  laboratory  simulator  and  an  Instru¬ 
mented  car  it  recently  developed. 

CAL  also  plans  to  observe  actual  Inter¬ 
sections,  Instrumented  to  provide  detailed 
information  on  traffic  -  complete  time  his¬ 
tories  of  vehicular  movements. 

It  Is  proposed  that  the  traffic  controls  at 
one  or  more  test  Intersections  be  changed  per¬ 
iodically  to  determine  the  effects  of  different 
systems.  Full-scale  simulation  with  a  mock 
intersection  will  also  be  conducted  for  experi¬ 
ments  In  a  highly  controlled  situation  where 
emergency  conditions  can  be  created  without 
any  real  hazard  to  life  or  property.  In  this 
way  too,  CAL  plans  to  simulate  intersections 
of  vary^g  shapes  to  study  the  Influence  of 
geometry  on  Intersection  dynamics.  Laboratory 
simulation  will  provide  basic  data  on  related 
perceptual  and  information  processing  capabil¬ 
ities  of  the  human. 

Ultimately,  the  CAL  researchers  will  be 
attempting  to  answer  the  question,  *What  makes 
a  good  intersection  from  the  standpoint  of  traf¬ 
fic  capacity  and  safety?*  They  point  out,  for 
example,  that  the  safety  records  maintained  for 
many  Intersections  are  valuable  to  a  degree  but 
offer  no  solid  Information  on  why  one  intersec¬ 
tion  is  safer  than  another.  Intersections  have 
tended  to  evolve  from  experience,  common  sense, 
demands  of  the  public,  and  technical  studies  deal¬ 
ing  with  small  segments  of  the  overall  problem, 
such  as  traffic  volume.  More  desirable,  accord¬ 
ing  to  the  CAL  scientists,  would  be  the  initial, 
construction  of  Intersections  on  the  basis  of  a 
body  of  technical  knowledge,  or  at  least  a  more 
complete  understanding  of  hov/  Intersections 
work. 
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Computer  modeling  is  believed  by  Cornell  the  Rnmniter  mcdsl  scu:  only  sinvulate  retu  lue 

Lab  tu  be  a  promising  ^proach  for  generallz-  according  to  the  assumptions  and  numbers  pro- 

Ing  the  Intersection  problem.  Computers,  with  grammed  into  it.  It  cannot  generate  new 
vast  capacities  for  calculation,  can  simulate  an  formulations  on  its  own.  Because  of  Its  iinuiense 
snofiuoue  variety  of  intersections  and  intersec-  storage  capability  and  high  calculating  speed, 
tlon  conditions  which  would  take  years  and  however,  it  enables  the  experimenter  to 

extensive  funds  to  accomplish  with  full-scale  examine  situations,  which  in  their  totality, 

experimentation.  In  atudying  the  effects  on  are  too  complex  for  representation  by  other 

Intersection  performance  of  particular  factors,  means. 


Computer  Training  CIbsms 

Stati  oj  Oforgift 
Clarkstun,  Gt^TM 


In  Octobsr  1969,  William  M.  Hicks,  Georgia's 
stats  supervisor  of  trade  and  Industrial  educa¬ 
tion,  announced  the  installation  of  two  new  Honey¬ 
well  200  computers  at  two  of  the  state’s  recently 
established  vocational-technical  schools. 

“The  computers  are  among  the  first  ad¬ 
vanced,  hlgh-opeed  systems  in  the  nation  to  be 
acquired  for  classroom  use,  *  Hicks  said.  “They 
are  Intended  to  help  meet  the  growing  demand 
in  Georgia  for  people  able  to  understand  and 
operate  computers.  We  do  not  Intend  to  find 
ourselves  teaching  today’s  students  the  obsolete 
skills  of  yssterday.  We  are  preparing  them  for 
tomorrow. ' 

The  H*200’s  are  Installed  at  the  DeKalb  and 
Marietta  Cobb  area  vocational-technical  schools. 

The  two  schools  made  thorough  surveys  of 
current  and  future  job  opportunities  in  Georgia 
before  deciding  to  purchase  full-scale  computers 
for  classroom  use,  according  to  Loyd  Cox,  Cobb 
county  school  superintendent. 

Cox  said  a  survey  made  In  and  around 
Atlanta  in  November  1964  revealed: 

1.  There  were  some  700  data  processing 
Installations  In  Georgia; 

2.  At  least  1500  new  positions  or  Job  va¬ 
cancies  had  had  to  be  filled  during  the  previous 
year;  and 

3.  An  additional  5000  new  people  would  be 
required  during  the  next  5  years. 

Jim  Cherry,  DeKalb  county  school  superin¬ 
tendent,  described  the  schools’  two-year  courses 
In  data  processing  technology  as  a  series  of 
building  blocks,  iMglnnlng  with  basic  concepts 
and  concluding  with  a  field  project  in  which  the 


students  actually  work  with  a  business  or  Indus¬ 
trial  firm,  studying  its  da'a  processing 
requirements. 

*Our  graduates  will  not  be  novices  needing 
great  amounts  of  on-the-job  training,*  Cherry 
said.  ‘They  will  be  competent,  experienced 
data  processing  people  fully  equipped  to  step 
right  into  their  new  jobs  and  earn  their  salaries.* 

Georgia  la  eetabllahlng  28  area  vocational- 
technical  schools  through  ^e  joint  efforts  of  the 
state  department  of  education  and  the  boards 
of  education  of  the  various  counties  involved. 
Sixteen  schools  are  now  open  or  nearing 
completion.  Their  purpose  Is  three-fold; 

1.  To  help  high  school  graduates  develop 
technical  and  vocational  skills  In  new  and  ex¬ 
panding  fields; 

2.  To  train  employees  for  existing  and 
future  companies  In  Georgia;  and 

3.  To  provide  currently  employed  workers 
an  opportunity  to  upgrade  their  akllls  for  better 
Jobe,  and  retrain  employees  whose  jobs  have 
become  obsolete  because  of  technological  changes. 

In  addition  to  data  processing,  the  schools 
offer  high  school  graduates  1-  and  2-year 
courses  In  electronics  and  electrical,  mechani¬ 
cal,  and  chemical  technologies.  Eleven  skilled- 
trade  and  clerical  occupations  are  also  taught. 
These  Include  such  subjects  as  drafting,  radio/ 
television  service,  practical  nursing,  and  secre¬ 
tarial  sciences. 

Mr.  Hicks,  the  state  supervisor  of  trade 
and  Industrial  education,  said  Georgia’s  grow¬ 
ing  emphasis  on  data  processing  education  In 
Its  vocational-technical  schools  Is  an  Important 
facet  of  “our  determination  to  accomplish  two 


primary  mlaslons  -  to  prepare  our  young  people 
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commerce,  and  technology;  and  to  provide  the 
highly  skilled  labor  force  Oeorgla  needs  to 
attract  and  keep  industry." 

Cobb  county  school  superintendent  Cox  said 
the  H-200  computer  systems  have  the  bullt-ln 
flexibility  to  handle  additional  or  new  types  of 
equipment  to  meet  course  requirements  that 
cannot  now  be  anticipated.  "We  have  no  inten¬ 
tion  of  permitting  either  our  methods  or  our 
equipment  to  become  outmoded  and  out  of  touch 
with  the  changing  needs  of  business  and  industry," 
he  said. 

The  DeKalb  and  Marietta- Cobb  computers 
each  have  a  main  memory  able  to  store  16,384 
alphanumeric  characters  of  information,  a  high¬ 
speed  printer,  and  card  reading  and  punching  units. 
The  DeKalb  computer  also  has  a  separate  "random 
access*  mass  memory  able  to  hold  2.6  million 
alphanumeric  characters  of  information. 


During  the  EDP  students'  first  year  in 
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puters  and  punched  card  tatolatlng  equipment 
are  studied.  Also  Included  are  elementary 
accounting,  business,  and  d»ta  nroceeslng  matha- 
matlcs  and  communication  skills. 

The  second  year  concentrates  heavily  on 
computer  programming,  programming  systems, 
computer  applications,  and  business  systems 
design  and  development.  The  focal  point  of  the 
various  .jourses  Is  actual  work  with  the  Honeywell 
200.  Other  coursea  during  the  2  years  cover 
advanced  accounting,  economics,  business 
psychology,  and  business  statistics. 

None  of  Georgia’s  vocational-technical 
schools  charges  tuition  to  full-time  day  students. 
Students  are  required,  however,  to  pay  for  books 
and  supplies,  which  amount  to  alocut  $100  a  year. 
Exponses  for  evening  students  are  lower  due  to 
the  shorter  length  of  courses. 


PLATO 

(Mordimlnl  Scirnrr  tMbnrnlory 
Uniifnity  of  lltimh 
Urtam,  lllinoi\ 


INTRODUCTION 

The  purpose  of  the  PLATO  project  (DCN, 
OcL1961,  July  1962,  Apr.^  July,  Oct.  1984,  and 
Jon.,  Apr.,  July,  Oct.  196S)  has  been  to  develop 
an  automatic  computer-controlled  teaching  sys¬ 
tem  of  sufficient  flexibility  to  permit  experi¬ 
mental  evaluation  of  a  large  variety  of  Ideas  In 
automatic  instruction  Including  simultaneous 
tutoring  of  a  large  number  of  students  In  a 
variety  of  subjects.  The  PLATO  system  differs 
from  most  teaching  systems  In  that  the  power 
of  a  large  digital  computer  is  available  to  teach 
each  student  since  one  such  computer  controls 
all  student  stations.  The  project  work  has 
three  phases,  no  two  of  which  are  wholly 
separate  from  each  other; 

1.  Development  of  the  tools  for  research; 

2.  Learning  and  teaching  research; 

3.  Provision  of  a  prototype  for  multi- 
student  teaching  machines. 

An  ever-increasing  amount  of  the  time  of  the 
PLATO  staff  Is  also  spent  demonstrating  the 
PLATO  system  to  technical  visitors  and 


colleagues.  In  all  the  categories  of  its  research, 
the  PLATO  group  has  interacted  frequently  with 
various  other  groups  at  the  University  of  Illi¬ 
nois  that  are  concerned  with  curriculum  studies, 
college  teaching,  and  behavioral  science 
research. 


PLATO  ni  SYSTEM  EQUIPMENT 

During  the  second  quarter  1965,  work  con¬ 
tinued  in  the  development  and  construction  of 
circuitry  required  for  the  realization  of  a  20- 
student  station  teaching  system. 

Student- station  circuitry  constructed  to 
date  Includes  that  required  for  the  full  opera¬ 
tion  of  10  student  stations.  Construction  of  the 
remaining  to  complete  the  20-student-8tation 
system  continues  and  Is  expected  to  be  com¬ 
pleted  by  early  1966. 

DevelopmenUil  work  required  to  update 
present  system  circuitry  or  to  provide  new 
system  facilities  continues  to  be  under  study. 
Included  are  transistor  deflection-circuits  that 
will  replace  existing  vacuum-tube  types  oper¬ 
ating  In  storage-tube  and  flying-spot  scanner 
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equipments,  and  audlo>stor^e  circuits  to  pro- 
vido  iur  I'Miidiim-HCceas  luidio-readout  capabil¬ 
ity  for  all  student  stations  In  the  PLATO  teach¬ 
ing  system. 


PLASMA- DISCHARGE  DISPLAY-TUBE 
RESEARCH 

The  purpose  of  the  plasma  display-device 
is  to  develop  an  Inexpetialve  replacement  for 
the  present  student  idorags-tube  system.  This 
quarter,  tubes  were  constructed  with  different 
widths  and  hole  diameters.  Preliminary  analysis 
of  the  data  Indicates  that  the  minimum  permis¬ 
sible  operation  voltages  occur  when  the  hole 
radius  and  the  cell  tidckness  are  equal.  Work 
Is  continuing  on  the  Investigation  of  the  memory 
mechanism.  Various  gas  additives  have  been 
tried,  and  in  some  cases  separation  between  the 
firing  and  sustaining  voltages  of  100  percent 
have  been  observed.  Cells  as  small  as  0.01 
Inch  by  0.02  Inch  have  been  Investigated. 


PLATO  liEARNlNG  AND 
TEACHING  RESEARCH 

A  New  PLATO  Tutorial  Teaching  Logic 

Major  changes  have  been  made  In  the 
teaching  logic  developed  during  the  spring 
semester  1065,  for  the  section  of  the  course 
In  circuit  analysis,  EE  322,  given  using  the 
PLATO  teaching  logic  (see  section  below).  The 
logic  provided  the  students  with  the  ability  to 
read  material,  answer  questions  with  con¬ 
structed  responses,  ask  for  help,  plot  grm)hlcal 
results  that  were  dependent  upon  their  own 
parameter  Inputs,  and  make  comments.  The 
logic  with  Its  modifications  has  proved  general 
enough  to  teach  lesson  material  In  other  areas 
than  circuit  analysis  so  It  Is  now  known  as  the 
new  PLATO  Tutorial  Logic.  It  has  been  used 
for  both  the  course  in  FORTRAN  Programming 
lor  Commerce  Students  and  the  course  in  How 
to  Use  the  Library  (see  sections  below). 

The  major  changes  In  the  logic  program 
Include  the  following: 

1.  The  maximum  length  of  an  answer  has 
been  extended  from  14  characters  to  69  charac¬ 
ters.  Answers  longer  than  69  characters  may 
be  plotted  on  the  screen,  but  will  not  be  stored 
In  the  student  bank, 

2.  A  spelling  Judger  In  addition  to  other 
judges  has  teen  added.  For  a  misspelled 


answer,  *SP*  will  be  plotted  next  to  the  answer 
when  judged,  mstead  oi  *NO. ' 

3.  Lesson  parameters  can  now  be  stacked 
up  on  one  magnetic  tiqw  instead  of  requiring 
one  tape  lor  each  set  of  parameters. 

4.  There  la  now  a  second  way  to  Introduce 
lesson  parameters  Into  the  program.  Instead 
of  putting  parameters  on-line  from  the  keyset, 
a  paper  parameter-tape  can  be  prepared  on  the 
flexowrlter  and  then  read  Into  the  computer 
along  with  the  master  program. 


Electrical  Engineering  322  -  Circuit  Analysis 

A  new  set  of  PLATO  lesson  materials  for 
the  electrical  engineering  course,  EE  322,  Is 
being  written  with  half  the  course  having  been 
completed  during  this  quarter.  The  new  set  of 
lessons  will  teach  the  complete  course  using 
the  PLATO  system  in  contrast  to  last  semes¬ 
ter's  procedure  of  one-half  the  course  with 
PLATO,  one-half  In  the  classroom.  The  students 
will  meet  4  hours  a  week.  Three  hours  will  be 
spent  using  PLATO  with  the  remaining  hour 
being  used  for  hour  exams  and  problem- 
discussion  sessions.  No  complete  class  section 
will  be  taught  using  the  PLATO  system  until 
the  second  semester  of  1965-66,  at  which  time 
the  additional  10  PLATO  stations  will  be  opera¬ 
tive.  Experimental  groups  of  students  will  be 
tested  this  fall,  however,  using  various  portions 
of  the  EE  322  course  materials. 


Text-Tester 

As  a  result  of  preliminary  reports  during 
the  spring,  the  generalized,  student-controlled, 
PLATO  teaching  logic  called  TEXT-TESTER 
has  been  completed,  except  for  annotations  and 
minor  modifications.  As  only  one  of  Its  multiple 
uses,  TEXT-TESTER  is  now  being  ad^ted  for 
use  with  a  Bralllewrlter  (braille  typewriter)  In 
order  to  experiment  with  training  sighted  volun¬ 
teers  to  transcribe  printed  materials,  exams, 
and  so  forth,  for  blind  students. 

An  adapter  has  been  built  to  sense  braille 
characters  and  transmit  them  to  the  computer, 
and  special  subroutines  for  plotting  braille 
characters  have  been  prepared.  Although 
eventually  It  seems  likely  that  the  difficulties 
of  automatizing  the  transcription  process  will 
be  overcome,  the  training  of  sighted  volunteer 
brallllsts  meanwhile  Is  an  active  concern  of  the 
University  Rehabilitation  Center  and  appears 
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to  nrnvtda  on  opportitnit?  fcr  cspcrliT.sntstlon 
with  PLATO  in  the  training  of  a  technical  skill. 

An  ln(!uiry-tj'pe  prograas,  TEXT  COPE,  to 
permit'  authors  to  examine  student  responses 
to  TEXT-TESTER  is  being  coded. 


Proof 

The  program  called  PROOF,  which  is  a 
generalized  version  of  an  old  ILLIAC-langunge 
program,  is  nearing  completion.  It  is  hoped 
that  it  majr  be  ready  for  use  with  Univi^rslty 
High  School  UICSM  mathematics  cl  ises  this 
winter. 


Arlthdrlll 

The  new  teaching  logic  that  provides  timed 
drill  in  arithmetic  with  repetitions  controlled 
Individually  by  pupil  success  has  been  revised. 
This  program,  called  ARITHDRILL,  is  expected 
to  be  used  in  connection  with  UICSM  classes 
this  fall. 


FORTRAN  Programming  for  Business  Students 

The  purpose  of  this  experiment  is  to  inves¬ 
tigate  programmed  methods  tor  teaching  com¬ 
puter  programming  using  the  FORTRAN  lang¬ 
uage.  Particular  emphasis  is  being  placed  upon 
an  investigation  of  the  types  of  difficulties  faced 
by  business  students  while  learning  to  progi'am 
computers. 

During  the  past  semester  a  major  portion 
of  the  teaching  material  was  developed.  Using 
the  new  PLATO  Tutorial  Logic,  the  parameters 
were  put  on  tape  and  tested.  Two  groups  of 
elementary  accounting  students  worked  through 
the  first  10  units.  The  data  derived  as  a  by¬ 
product  of  student  actions  are  currently  being 
analyzed  in  preparation  lor  additional  trials 
during  the  fall  of  1065. 


Library  Science  195 

A  course,  “Introduction  to  the  Use  of  the 
Library,*  (known  as  the  LIBUSE  program) 
written  for  the  PLATO  system  for  the  fall 
semester.  The  course  consists  of  14  units  and 


uuvnrB  the  content  oi  ijiDrary  ticisnce  100,  a 
course  on  how  to  use  the  library. 

During  the  months  oi  July  and  August,  eight 
test  runs  were  made  on  various  units.  As  a 
result  of  these  test  runs  the  needs  were  evident 
for  a  spelling  Judger  and  the  inclusion  of  the 
selective-erase,  in  addition  to  the  total-erase, 
facility.  Subroutines  for  these  effects  were  sub¬ 
sequently  added  to  the  new  PLATO  Tutorial  Logic. 

The  library-science  course  will  bethe first 
credit  course  at  the  University  of  Illinois  to  be 
completely  taught  using  the  PLATO  system. 

Learning  and  Retention  of  Verbal  Materials 

During  June  and  July,  60  subjects  partici¬ 
pated  in  an  experiment  on  retention  of  concep¬ 
tual  material,  begun  during  the  previous  quarter. 
The  flexibility  of  the  PLATO  system  allowed 
individualized  subject  treatment  and  complete 
automatic  recording  of  the  data.  Except  for 
one  power  failure,  data  was  accumulated  smoothly. 
Data  analysis  is  in  progress. 

VERBOSE  Progi  am 

The  PLATO  program,  VERBOSE,  was 
developed  as  an  exercise  in  the  use  of  the  CON¬ 
NECT  feature  of  the  PLATO  compiler,  CATO, 
and  as  a  first  step  toward  more  general  PLATO 
programs  that  would  be  useful  in  studying  the 
structure  of  concepts. 

The  VERBOSE  program  records  the  keyset 
activities  of  two  subjects,  A  and  8.  Subject  B 
generates  a  string  of  (stimulus  and  response) 
words  by  partially  free  association,  after  A 
gives  him  the  first  word.  The  screen  for  S  dis¬ 
plays  the  last  word  that  has  been  added  to  the 
string  of  words  and  a  new  word  as  he  types  it. 

The  screen  for  A  displays  the  last  two  words  in 
the  string  of  words  and  the  link  word  that  he 
types.  The  link  word  is  supposed  to  Indicate  in 
some  way  the  relationship  that  A  sees  between 
these  last  two  words.  Each  types  a  “period*  to 
indicate  *end  of  word.*  Each  is  guided  by  in¬ 
structions  on  PLATO  slides. 

Design  of  the  VERBOSE  program  suggested 
a  method  of  analysis  of  mode  states  and  mode  tran¬ 
sitions  in  PLATO  programs  that  use  CONNECT. 
The  VERBOSE  program  and  a  few  simple  results 
of  this  analysis  are  described  in  CSL  Report  1- 129. 


Computer-Aided  (Jrime  Uetcotion 

CUy  of  Nno  Vork  /’otfre  lirpartmtnt 
Ntw  ^Dfl  /?,  New  York 


In  December  1965  the  New  York  City  Police 
Department  announced  the  results  of  “Gyra¬ 
tion  Corral,*  a  5-month  experiment  in  the  use 
of  a  real  time  computer  In  the  Identification 
and  arrest  of  automobile  and  license  plate 
thieves  and  scofflaws. 

Assistant  Chief  Inspector  George  P.  McManus, 
Chief  of  Planning,  said,  *In  158  days  of  the  ex¬ 
periment,  working  8  hours  a  day,  ‘Operation 
Corral'  checked  on  183,850  cars.* 

"Of  these,  2002  were  found  to  be  wanted 
either  on  alarms  for  stolen  cars  or  plates,  or 
on  warrants  as  scofflaws, 

*165  Individuals  were  arrested,  102  on 
alarms  and  63  as  scofflaws. 

*In  addition,  68  'hits’  were  made  on  the 
license  plate  numbers  of  scofflaws  with  New 
Jersey  registrations  and  93  persons  wanted 
here  on  revocation  or  suspension  of  license 
orders. 

“These  results  Indicate  an  Important  use 
of  the  computer  as  a  modern- age  tool  for 
police.  The  computer  has  a  broad  and  valuable 
aiq;>llcatlon  In  many  areas  of  law  enforcement 
and  crime  prevention.  In  this  experiment  it 
has  supplied  an  Important  means  of  obtaining 
Information  for  more  efficient  law  enforcement. 
The  results  of  ‘Operation  Corral’  are  now  being 
studied,  and  upon  completion,  furthor  recom¬ 
mendations  will  be  m^e.* 

The  experiment  utilized  a  Unlvac  real  time 
computer  which  was  based  at  the  United  States 
Building  at  the  World’s  Fair. 

A  total  of  six  members  of  the  force  handled 
the  operation.  This  team  consisted  of  two  radio 
car  patrolmen  acting  as  an  observation  team, 
two  radio  car  patrolmen  acting  as  the  appre¬ 
hending  team,  and  two  acting  as  teletype  opera¬ 
tors  feeding  Information  into  the  computer 
regarding  stolen  cars  and  plates,  scofflaws, 
and  revocation  and  suspension  orders. 

As  automobiles  passed  a  fixed  point,  usually 
upon  a  highway,  brldf^  or  tunnel,  the  observa¬ 
tion  team  radioed  license  plate  numbers  to  the 
team  of  two  officers  at  the  teletype  machine. 

The  patrolmen  receiving  the  Information  tele- 
typed  the  numbers  into  the  computer,  which 
provided  an  answer  within  seconds. 


If  a  “hit*  was  made,  this  Information  was 
radioed  to  the  t^prehendlng  team  which  stopped 
traffic,  thus  blocking  the  escape  of  the  wanted 
car.  The  apprehending  patrolmen  then  circu¬ 
lated  throu^  the  stopped  cars  until  the  wanted 
car  and  driver  was  located.  This  method 
avoided  the  chasing  and  cutting  off  of  the 
wanted  car. 

Chief  McManus  pointed  out  that  It  Is  tech¬ 
nically  possible  to  eliminate  the  teletype  person¬ 
nel,  by  having  the  Inquiry  made  directly  from  the 
policy  radio  car  to  the  computer  via  radio  tele¬ 
type.  During  a  trial  period  using  this  method 
of  direct  communication,  three  arrests  were  made. 

He  also  pointed  out  that  should  three  teams 
of  two  radio  cars  each  be  placed  on  the  streets 
of  the  city,  It  would  be  feasible  to  check  two  and 
a  half  times  the  number  of  registered  vehicles 
in  the  city  In  1  year. 

He  also  pointed  out  that  during  the  experi¬ 
ment,  31  of  the  102  arrested  had  criminal 
records,  and  that  several  of  the  apprehensions 
resulted  In  Investigations  leading  to  additional 
charges  In  this  and  other  jurisdictions,  and 
additional  arrests.  102  of  the  arrests  resulted 
in  212  additional  charges.  Eighty-three  per¬ 
cent  of  the  cases  concluded  have  resulted  In 
convictions.  Among  the  additional  charges 
placed  were  such  crimes  as  possession  of  nar¬ 
cotics,  possession  of  policy  slips,  grand  larceny, 
robbery,  and  forgery. 

A  continuing  Investigation  Into  a  motorist 
stopped  In  the  Bronx  resulted  In  the  following 
charges,  arrest  lor  a  forged  registration,  two 
charges  of  grand  larceny,  one  for  cash  and  the 
other  for  a  motor  vehicle,  and  forgery  of  a 
driver's  license. 

In  another  case,  the  operator  of  a  stolen 
car  was  additionally  charged  with  a  narcotics 
violation;  possession  of  a  hypodermic  needle 
and  eye  dropper, 

The  operator  of  another  vehicle  flagged 
down  by  the  computer  was  found  to  be  wanted 
in  New  Jersey  for  robbery. 

An  operator  stopped  by  the  “Operation 
Corral*  team  was  hit  with  additional  charges 
of  forgery  and  possession  of  stolen  property. 

An  admitted  drug  user,  the  defendant  had  a 
previous  record  of  16  arrests. 

Chief  McManus  said,  “One  of  the  major 
objectives  of  ‘Operation  Corral’  was  to  develop 
not  only  an  Instantaneous  and  multiple  query 
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and  response  identification  of  stolen  vehicles 

but  ulav  to  iTidUCo  uic  public  lO  Cuiiiply  vuiuii~ 

tarily  with  the  traffic  laws  and  the  regulations 
of  the  Motor  Vehicle  Department. 

“In  this  regard,  the  records  of  fines  paid 
and  voluntai'y  surrenders  on  Traffic  Court 
warrants  are  being  examined  as  are  the  volume 
of  surrenders  of  suspensions  and  revocations 
received  from  the  New  York  State  Department 
of  Motor  Vehicles. 

“The  effectiveness  of  the  foot  patrolman 
will  be  enhanced  by  placing  at  his  ^sposal  by 
means  of  the  computer  a  vast  pool  of  Informa¬ 
tion  that  should  result  In  fewer  crimes  and  a 
higher  clearance  rate.  Information  and  Intelli¬ 
gence  can  be  disseminated  to  foot  patrolmen  on 
aperiodic  basis  so  that  they  may  take  preventive 
action  or  follow-up  possible  leads  when  alerted 


to  new  crimes  or  possible  violations.  The  auto 
uiiaf,  liie  iraific  aouinaw,  and  the  posaeasor  of 

forged  driving  licenses  or  registration  certifi¬ 
cates  should  be  among  the  first  violators  appre- 
iiendad  aJiuuaierreurruni  repeiiliuii  of  such  acta 
In  the  future. 

“The  gambling  fraternity  and  organized 
criminals  also  will  soon  learn  that  their  advan¬ 
tage  of  mobility  has  been  overcome  to  a  large 
extent.  The  inevitable  result  of  a  computerized 
mass  of  police  information  will  be  a  synthesis 
of  data  that  will  both  facilitate  and  make  more 
meaningful  the  job  of  the  foot  patrolman. 

“The  posslbllty  of  increasing  efficiency  by 
the  application  of  computers  and  electronic  sys¬ 
tems  to  police  operations  and  tactics  Is  most 
promising.  Although  the  path  ahead  will  be 
blocked  with  many  great  obstacles,  they  will  not 
be  Insurmountable." 


Computerized  Guaranteed  Annual  Income 

iSVu’  Ymk  Shipping  .IwKMtion,  Inc. 

<NVu'  I'orA  •/,  AVtt' 


The  computer  is  comlivg  to  the  waterfront 
shortly  to  help  ensure  longshoremen  prompt, 
accurate  payments  of  the  annual  income  guar¬ 
antee  negotiated  earlier  this  year. 

The  New  York  Shipping  Association  and 
International  Business  Machines  Corporation 
have  signed  a  contract  which  will  put  the  power 
of  IBM’s  System/360  to  work  at  handling  the 
complex  plan.  IBM  will  Install  the  system, 
which  will  have  56  terminals  In  the  Waterfront 
Commission  Hiring  Centers.  It  has  been  desig¬ 
nated  “Operation  GAl*  (Guaranteed  Annual 
Income). 

“Administering  the  thousands  of  details 
that  will  go  Into  making  the  guaranteed  annual 
income  plan  work  would  not  be  possible  without 
a  computer  system,*  said  Alexander  P.  Chopin, 
chairman  of  the  New  York  Shipping  Association. 

“It  Is  a  guarantee  of  accurate  payments  to 
the  longshoremen  on  top  of  the  guarantee  of  the 
annual  Income  itself,  as  provided  In  the  present 
labor  contract.  It  Is  the  first  time,  that  a  com¬ 
puter  will  be  utilized  to  facilitate  the  hiring  of 
longshoremen  and  ensure  an  adequate  labor 
supply  In  the  Port  of  New  York. 

“We  are  making  certain  through  this  sys¬ 
tem  the  successful  administration  of  a  contract 


arrived  at  after  a  33 -day  strike  that  cost  the 
nation  an  estimated  $3  billion  in  economic  losses. 

“The  now  agreement,  negotiated  between 
NYSA  and  the  International  Longshoremen’s 
Association,  assures  labor  peace  In  the  Port  of 
New  York  for  a  4-year  period,  provides  for  a 
stable  and  economically  secure  work  force  and 
sets  a  basis  for  cargo  cost  controls  and  prompt¬ 
ness  of  ship  movements  so  essential  to  the 
national  economy  and  our  Import-export  trade 
position.  This  contract  Implements  the  major 
findings  of  a  year  long  study  by  the  U.S.  Depart¬ 
ment  of  Labor  on  ways  to  improve  labor  effi¬ 
ciency  In  the  Port." 

The  income  guarantee  provided  for  the 
Port’s  longshore  work  force,  as  job  protection 
under  the  new  work  practices,  goes  Into  effect 
April  1,  1666.  It  was  a  key  factor  In  reaching 
agreement  on  the  new  contract. 

The  guarantee  for  eligible  ILA  members, 
calls  for  the  equivalent  of  1600  hours  pay 
annually  at  the  straight  time  rate,  or  an 
average  of  about  32  hours  a  week.  At  the 
present  hourly  rate  of  $3.46,  this  Is  equiva¬ 
lent  to  an  annual  Income  guarantee  of  more 
than  $5500,  or  over  $100  a  week,  to  eligible 
union  members. 
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NUnhattan 


"Central  •  omputer"  coMltta  of  two  IBM 
flyatem/Sbla  Model  40  linked  to  $6  IBM 
IQ31>10S3  lermlfuli  locited  In  13  hiring 
halU.  Terminal!  will  "read"  longahore* 
men's  plastic  badges  and  transmit  Infor¬ 
mation  over  phone  lines.  Computer 
checks  files  and  transmits  eligibility 
information  back  to  the  sending  terminal. 
Eligibility  tickets  are  automatically  pro* 
vlded  by  the  terminal. 


Figure  1 --Long8horer.ien  ordering 
and  regiftration  syetem 


The  central  computer,  dual  Systein/360 
Model  40’s  and  the  extensive  files  will  be  linked 
to  56  data  collection  terminals  in  13  Hiring  Cen¬ 
ters.  Hiring  of  many  casual  longshoremen  Is 
done  at  the  Centers,  located  in  Manhattan, 
Brooklyn,  Staten  Island  and  New  Jersey. 

Each  longshoreman  now  carries  a  plastic, 
wallet- size  seniority  card.  When  the  computer 
system  becomes  operational  next  April,  the 
longshoreman  appearing  for  work  call  will 
Insert  a  similar  card  Into  the  computer  termi¬ 
nal  at  the  Hiring  Center,  Fig.  1.  In  seconds, 
the  computer  will  check  Its  records,  verify  that 
he  Is  eligible  for  work  and  automatically  issue 
him  an  eligibility  ticket  for  that  shape-up  ses¬ 
sion.  This  will  guarantee  each  longshoreman 
that  he  has  been  recorded  as  having  appeared 
at  the  center  ready,  willing,  and  able  to  work. 

If  no  work  Is  available  for  him  at  that  Cen¬ 
ter,  the  computer  will  poll  the  manpower  needs, 
if  any,  of  the  other  12  hiring  halls  and  print  out 
a  list  immediately.  This  will  ensure  that  if 


there  is  a  job  opening  in  the  Port,  the  man  eli¬ 
gible  to  fill  It  can  be  hired  almost  immediately. 

During  the  busy  periods  on  the  docks,  as 
many  as  7,000  longshoremen  may  appear  at  the 
hiring  halls  looking  for  work.  Information  on 
all  of  them  must  be  collected,  checked,  and 
recorded. 

“We  were  confronted  by  an  enormously 
complicated  problem  in  keeping  up  to  date  the 
work  records  for  the  Port's  24,000  waterfront 
workers,”  Mr.  Chopin  said.  “Many  men  pres¬ 
ently  work  for  more  than  one  employer.  They 
may  appear  for  work  during  any  one  of  three 
daily  hiring  periods  at  any  of  the  13  hiring  halls. 
While  most  workers  are  hired  for  an  eight-hour 
day,  a  large  percentage  ai’e  employed  for  either 
shorter  or  longer  periods. 

•Faced  with  these  variants  in  the  daily  work 
pattern  and  the  possibility  of  human  error  in 
recording  and  transmitting  data,  we  realized 
tiiat  the  task  of  administering  the  income 
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guarantee  would  be  overwhelming,  with 
complaints  from  the  work  force  sure  tc 
arise  if  information  were  Incorrectly 

‘Fortunately,  we  have  been  able  to  solve 
the  problem  through  this  IBM  computer  system. 
The  task  has  not  been  an  easy  one  and  has  cov¬ 
ered  nearly  a  year  of  dally  study  by  specialists 
in  the  computer  field.  The  cost  to  the  employers 
in  the  Association  will  be  $1.3  million  in  the 
first  year  alone,  which  is  an  indication  of  how 
Important  our  145  member  firms,  who  hire 
waterfront  labor  consider  accurate  and  prompt 
payments  to  the  workers.” 


The  actual  payroll  for  hours  worked  re¬ 
mains  the  responsibility  of  each  employer.  The 
Association  representing  the  employers  as  a 
gi'uuiJ,  luiiuiiiisiars  the  guaranteed  annual  income. 
Payments  under  NYSA's  Operation  GAI  will  be 
made  to  workers  each  quarter.  8eventy-llva 
perceiit  of  Uie  Miuuunt  due  will  he  paid,  and  the 
worker’s  account  will  be  finally  balanced  snd 
closed  out  at  the  end  of  each  contract  year.  The 
funds  to  support  the  guarantee  are  paid  by  the 
employer-members  of  NYSA. 

To  be  eligible  for  the  guarantee,  an  ILA 
member  must  have  worked  a  minimum  of  700 
hours  during  the  12  months  from  April  1,  1065 
to  March  31,  1968. 
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Computerized  Typesetting, 

Thi  Daily  Oklahoman  — Okhhoma  City  Times 
Oklahoma  City,  Oklahoma  73101 


Two  small  but  fast  and  powerful  computers 
have  been  ordered  by  the  Oldahoma  Publishing 
Company  for  setting  type  for  all  editions  of  its 
dally  newspapers. 

The  twin  machines,  ordered  from  Interna¬ 
tional  Business  Machines  Corporation,  will  re¬ 
place  a  larger  system  Installed  2  years  ago. 
The  new  computers  -  IBMllSO’s  -  are  expected 
to  produce  a  saving  In  rental  costs  to  OPUBCO 
of  approximately  $1500  a  month  while  more  than 
I  doubling  typesetting  capacity,  accordingto  Robert 
B.  Spahn,  production  manager  for  the  Oklahoman 
and  Times.  Mr,  Spahn  said  installation  of  the 
dual  systems  is  scheduled  for  early  1966. 

Each  of  the  1130’s  can  produce  justified  and 
hyphenated  paper  tape  for  automatic  typesetting 
machines  at.  up  to  12,000  30-character  lines  an 
hour.  The  present  system  operates  at  about 
half  that  speed. 

“The  pair  of  machines  will  give  OPUBCO 
the  capacity  for  producing  24,000  lines  per  hour 
at  a  30  percent  reduction  in  rental  costs,  which 
was  the  primary  reason  lor  ordering  the  new 
equipment,”  said  Mr.  Spahn.  “The  ^ditional 
typesetting  capacity  is  needed  during  peak  periods 
and  when  we  are  up  against  deadlines.” 

The  dual  system  arrangement  is  also  advan¬ 
tageous  during  normal  machine  maintenance 
periods  and  in  the  event  of  a  breakdown  of  one 
of  the  machines. 

OPUBCO  was  one  of  the  pioneers  in  develop¬ 
ing  the  computer  typesetting  application.  The 


March  5,  1963  issue  of  the  Oklahoma  City  Times 
was  widely  heralded  as  the  world’s  first  news- 
paper  in  which  all  copy  was  produced  by  a 
computer. 


Mr.  Spahn  said  the  present  system  is  also 
being  used  for  photocomposition,  an  application 
only  recently  developed.  Similar  to  the  line¬ 
casting  operation,  the  teletype  operator  includes 
a  series  of  short  codes  in  the  paper  tape.  These 
instructions  are  recognized  by  the  computer 
which  determines  font,  size,  measure,  and  posi¬ 
tion  of  copy  on  film  or  paper.  The  punched  tape 
is  then  fed  directly  to  the  photocomposition 
machine. 


The  IBM  1130  can  accept  copy  dlrectlyfrom 
as  many  as  eight  tape  perforators.  It  not  only 
hyphenates  words,  justifies  lines  and  controls 
format,  but  automatically  allots  the  processed 
copy  to  as  many  as  eight  paper  tsq;>e  punches 
linked  to  automatic  linecasting  machines.  All 


Today,  OPUBCO  routinely  uses  its  com¬ 
puter  to  set  some  5200  column  inches  of  type 
every  day  for  the  morning,  afternoon,  and  Sunday 
editions  of  the  Times  and  the  Daily  Okl^ioman. 
Both  editorial  and  classified  aids  are  being  set 
automatically. 


“Through  this  method,  we  are  able  to  go 
directly  into  'cold  type’  on  display  advertising, 
bypassing  hot  metal,”  said  Mr.  Spahn.  “This 
greatly  increases  productivity.  The  new  equip¬ 
ment  will  handle  th.^s  operation  even  more  effi¬ 
ciently,”  he  added. 
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m.M  m.  - i-A^t - 

>tA^*  «*«4«*«.  A  V4  m 

projtram  developed  by  IBM  and  provided  without 
ebarfe  to  uecre  of  the  1130. 

Another  feature  of  the  1130  la  a  new  dlek 
etorage  device  giving  the  computer  direct  accesa 
to  any  number  ot  type  fonts  and  to  an  'exception- 
word*  dictionary.  This  provides  the  computer 


wliai  S5  tMrceni  hyphenation  accuracy  based  on 
first  choice  of  Webster’s  dictionary. 

Tite  storage  device  uses  magnetic  disks 
capable  of  holding  more  than  one  million  charac¬ 
ters  of  information.  Since  disks  are  easily  Inter¬ 
changeable,  It  will  take  only  a  few  seconds  to 
prepare  the  computer  for/a  change  In  jobs. 


Visual  Display  System  for  Carnegie  Tech. 

Phiko  Corporation 
PhiiaJtiphui,  Pennsylvama  iytJ4 


Phllco  Corporation  has  delivered  a  computer- 
driven  visual  display  system  to  the  Carnegie 
Institute  of  Technology  Computation  Center  in 
Pittsburgh. 

The  complex  cathode  ray  tube  system, 
built  to  Carnegie  Tech’s  specifications,  was 
ads^tted  from  Pbllco’s  Real-Time  Electronic 
Access  and  Display  (READ)  system. 

The  advanced  system  provides  a  highly 
effective  method  of  real-time  use  of  time- 
shared  computers,  Phllco  spokesmen  said. 

The  Carnegie  Tech  system,  consisting  of 
a  controller  and  three  dlsp)  r'  consoles,  per¬ 
mits  the  operator  to  manlp..ItUe  hlgh-resolutlon 
alphanumeric  and  graphic  data  In  a  volatile 
manner  on  the  face  of  the  cathode  ray  tubes. 
Jesse  T.  Quatse,  Manager  of  Engineering 
Development  at  the  Computation  Center,  was 
responsible  for  systems  design  at  the  university. 

The  university  plans  to  use  it  for  computer 
programming  and  program  debugging;  problem 
solving  in  engineering,  mathematics,  and  science; 
and  clusroom  instruction. 

The  system  is  Installed  in  a  classroom 
building  1000  feet  across  the  campus  from  Car¬ 
negie  Tech’s  present  multi-processor  computer 
system.  A  booster  module  and  computer  inter¬ 
face  in  the  Computation  Center  drive  the  signals 


to  the  Phllco  display  equipment  in  the  class¬ 
room  building. 

Each  of  the  three  consoles  is  equipped  with 
a  cursor,  a  light  pen,  and  two  typewriter  key¬ 
boards.  The  cursor  Is  an  electro-mechanical 
locator  which  enables  the  operator  to  place  a 
locator  spot  on  the  face  of  the  tube.  With  it, 
data  can  be  inserted,  altered  or  erased.  The 
light  pel.  can  be  used  for  the  same  purpose.  The 
keyboards  include  all  characters  in  the  English 
and  Greek  alphabets,  plus  nathematlcal  and 
special  symbols. 

Tlie  cathode  ray  tubes  in  each  console  have 
80  square  inches  of  viewable  area  (approximately 
9x0  inches  square).  Information  in  one  console 
may  be  simultaneously  displayed  on  any  of  the 
other  ccinsolus,  or  each  of  the  consoles  may  have 
a  different  display.  Operators  can  insert,  cor-  ’ 
rect,  or  delete  data  as  well  as  re-position,  in¬ 
tensify,  blink  (on-off)  or  vary  the  size  of  the 
symbols  displayed  on  the  tube,  wit  >out  computer 
intervention. 

A  typical  problem  .  ■  i  v'  .scv  i’ r-V'Ucatlon  is  the 
design  and  simulation  o.  c'd'  v‘  ^lystems  such 

as  computers.  Astuder.  ‘System  he 

designed  in  operation  on  th.  .  jf  the  tube. 

Phllco’s  READsystm,  ou  which  this  Car¬ 
negie  Tech  system  is  ba^t. in  a  product  of  the 
Communications  and  Electronics  Division’s 
Commercial  Operation  at  Willow  Grove,  Pa. 


Traffic  Control  Study 

City  of  San  Jose 
San  Jose,  California 


The  first  phase  of  a  new  experimental  sys-  controlling  traffic  signals  at  32  Intersections 
tern  Is  now  operational  and  is  automaticaUy  along  a  major  3 -mile  highway  and  adjacent 
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streets  leading  into  the  downtown  section 
oi  oan  Jose. 

A.R.  Turturicl,  San  Jose  city  •nglnasr, 
said  preliminary  results  show  a  significant 
improvement  in  the  methods  of  handling  the 
flow  of  35,000  cars  that  use  the  highway  dally. 

The  next  ^ase  of  the  study  calls  for  the  more 
complicated  task  of  controlling  28  traffic  slg-  . 
nalc  located  in  a  35  square  block  area  in  down 
town  San  Jose. 

The  new  computerized  traffic  system  is 
the  result  of  a  cooperative  study  being  con¬ 
ducted  by  engineers  from  the  City  of  San  Jose 
and  Internatlcnal  Husl/ieia  M-iciidnes  Corporation. 

The  resear  c);  pr:>Ject  was  launched  to  de¬ 
termine  the  most  affliitent  and  economical  method 
of  solving  the  city  ' '  truffle  problems. 

"With  the  speed  and  versatility  of  a  digital 
computer,*  Mr.  Turturicl  said,  *it  is  possible 
to  recognize  Immediately  the  rapid  changes  of 
traffic  patterns  and  to  respond  within  seconds. 

“Moreover,  the  computer  also  provides 
complete  reports  of  exactly  how  tra£tlc  responds 
to  Its  commands,  and  can  be  revised  by  traffic 
engineers  to  eliminate  unnecessary  delays.* 

Mr.  Turturicl  said  the  computer-generated 
reports  are  now  being  studied  to  determine  the 
exact  degree  of  improvement  in  the  flow  of 
traffic  along  the  test  route. 

Gene  Mahoney,  San  Jose  assistant  traffic 
engineer,  said  the  IBM  1710  Control  System 
receives  information  from  400  sensing  devices 
buried  beneath  the  pavement  at  the  intersections 
Involved  in  the  study.  As  cars  pass  over  these 
sensors  a  magnetic  field  is  interrupted  and  a 
pulse  is  sent  to  the  computer. 

In  this  manner  the  computer  is  constantly 
aware  of  the  number  of  vehicles,  their  speed. 


which  lane  they  are  in.  the  number  and  duration 
of  stopa,  and  the  number  of  vehielea  that  peas  a 
given  Interaectlon  during  each  cycle. 

The  computer  - 

e  receives  the  information  about  the  flow 
of  traffic  from  all  sensors  simultaneously; 

s  within  seconds  consults  the  many  possi¬ 
bilities  in  its  memory  about  how  to  reduce  delay 
time  and  decides  on  a  logical  course  of  action; 

a  executes  control  by  altering  traffic 
signal  timing  cycles;  and 

e  receives  more  information  from  traffic 
sensors  to  verily  whether  the  action  was  suc¬ 
cessful  before  starting  another  cycle. 

“By  using  a  computer,*  says  Mr.  Mahoney, 
“all  data  can  be  immediately  collected  and  ana¬ 
lyzed  in  one  central  location.  We  can  produce 
more  information  in  a  matter  of  seconds  about 
the  flow,  speed,  and  other  elements  of  traffic 
than  a  crew  of  trained  observers  could  produce 
in  hundreds  of  hours.* 

Paul  Haddon,  IBM  project  leader,  says  that 
the  study,  now  in  its  second  year,  has  provided 
volumes  of  information  about  how  traffic  pat¬ 
terns  react  under  control  of  a  computer. 

*Ab  the  study  progresses  and  we  continue 
to  learn,  new  factors  will  be  added  to  the  com¬ 
puter’s  programs,”  Mr.  Haddon  said.  We  hope 
to  study  all  factors  that  affect  traffic,  such  as 
pedestrian  crossings,  demands  from  side-street 
traffic,  traffic  variations  during  different  weather 
conditions,  rush  hour  traffic,  and  many  others. 

“As  a  tool  for  city  planners,  the  system  has 
unlimited  possibilities.  It  could  easily  be  used 
in  predicting  the  need  for  freeways,  to  help 
prevent  unnecessary  street -widening  projects, 
and  to  eradicate  one  of  the  major  problems  of 
modern  American  cities.” 


Hoepitsl  Informetian  System 

Santa  Rasa  Mtdical  Cfntfr 
San  Anionic  Ttxas 


The  management  of  one  of  Texas'  largest 
privately-owned  medical  complexes  is  helping 
to  pioneer  data  processing  operations  to  improve 
paUent  care  in  large  hospitals  everywhere. 

Santa  Hosa  Medical  Center  hopes  also  to 
show  the  way  for  major  hoapltals  to  maximize 
control  of  hospital  costs. 


The  800-bed  Catholic  Inatltutlon  announced 
it  has  ordered  an  IBM  System/SOO  Model  30,  as 
the  basie  for  a  ‘Hospital  Information  System,” 
(HIS)  to  be  installed  in  1967. 

The  HIS  at  Santa  Rosa  will  i  -  te  elec¬ 
tronic  repository  for  all  types  .  :afttlon, 
ranging  from  patient  case  historteb  Uiul  medical 
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records  to  the  cost  of  drugs,  any  part  of  which 
can  be  retrieved  In  fractions  of  a  second  for  use 
St  any  place  in  the  hospital. 

The  power  of  the  computer  will  be  made 
available  to  every  nursing  station,  laboratory, 
and  major  facility  of  the  hospital  -  Including 
Its  business  and  admitting  offices  -  by  installation 
of  38  IBM  1050  communications  terminal  devices 
at  strategic  points  throughout  the  center. 

‘Any  qualified  person  can  ask  for  or  enter 
any  type  of  data  at  these  terminals,"  Sister  Mary 
Vincent,  Administrator,  said  "For  Instance,  when 
a  doctor  leaves  his  orders  for  medication  and 
patient  care,  his  instructions  will  be  transmitted 
Immediately  to  the  computer  through  keyboard 
entry  at  the  nursing  station. 

"If  the  orders  call  for  tests  or  special  foods 
or  drugs,  the  computer  also  sends  the  necessary 
Information  to  the  proper  laboratory  technicians, 
to  the  kitchen,  to  the  pharmacy,  and  so  on. 

"What’s  more,”  she  added,  "the  machine 
retains  the  schedule  in  memory  and  sends  out, 
‘reminder’  messages  when  the  time  arrives  for 
executllon  of  each  of  the  physician’s  orders." 

The  idea.  Sister  Mary  Vincent  added,  is  to 
give  every  hospital  employee  and  every  doctor 
at  Santa  Rosa  toe  precise  information  needed  to 
do  a  Job  and  to  msike  it  available  when  and  where 
It’s  needed. 

Most  Important  Is  the  prospect  of  freeing 
professional  personnel  from  the  flood  of  paper 
that  threatens  to  overwhelm  hospitals  everywhere, 
she  said. 

"At  Santa  Rosa,  we  have  found  that  each  of 
our  500  nurses  now  spends  an  average  of  40  percent 


of  her  time  -  or  more  than  three  hours  a  day  - 
doing  paperwork,  either  gathering,  shuffling,  or 
recording  informetion.  We  estimate  our  elec¬ 
tronic  system  will  cut  toe  nurse’s  paperwork  in 
half,  increasing  our  effective  nursing  time  by 
20  percent. 

"To  put  it  another  way,  the  Impact  will  be 
about  the  same  as  if  we  went  out  and  hired  another 
100  nurses,"  Sister  Mary  Vincent  concluded. 

The  IBM  computer  system  will  also  store 
historical  data  on  magnetic  tape.  This  means 
that  statistical  analyses  recording  Incidence  of 
illnesses  by  type,  age,  Income  group,  geogr^hlc 
location,  and  so  forth,  can  be  compiled  in  minutes. 

Because  of  this,  Sister  Mary  Vincent  thinks 
the  HIS  concept  Is  destined  to  trigger  a  revolu¬ 
tion  In  hosplt^  management.  "We  are  one  of 
only  a  few  hospitals  actively  at  work  to  develop 
It  today,  *  she  said. 

She  said  hospitals  have  been  so  busy  trying 
to  stay  current  with  patient  loads  and  such  criti¬ 
cal  problems  as  nursing  shortages  that  they 
have  fallen  behind  in  the  area  of  modern  business 
systems. 

As  a  result,  they  have  become  increasingly 
swamped  by  an  accelerating  "explosion*  of  medi¬ 
cal  knowle^e  which  has  multiplied  by  a  hundred 
fold  toe  tacilitlee,  tools,  drugs,  and  techniques 
which  may  be  used  In  patent  treatment  and  care. 
This  growing  complexity  has  spawned  increnslng 
need  lor  sophistication  in  attendant  paperwork, 
control  procedures,  and  management,  she  said, 
adding: 

"We’re  investing  heavily  In  our  own  Judgment 
that  the  IBM  computer-controlled  Hospital  Infor¬ 
mation  System  Is  the  answer," 


Hospital  Information  System 

Tht  SisUrs  of  tfu  Third  Ord<er  of  St.  Francis 
East  Pioria,  lltinois  616II 


Patients  In  11  Midwestern  hospitals  owned 
iud  operated  by  The  Sisters  of  toe  Third  Order 
of  St.  Francis  will  receive  toe  benefits  of  the 
best  possible  medical  care  with  assistance  from 
li't  IBM  computer  complex. 

Rev.  Mother  M.  Fieta,  O.S.F.,  mother  gen¬ 
eral  of  toe  religious  order  of  Franciscan  Sisters, 
said  a  central  data  processing  system  valued  at 


more  than  $4  million  will  be  Installed  here  to 
service  toe  order’s  hospitals  In  Iowa,  Illinois, 
and  Michigan. 

Medical,  laboratory  and  administrative  data 
on  patients  in  the  group’s  2200  hospital  beds 
will  be  transmitted  over  telephone  lines  from 
as  far  as  500  miles  to  the  central  computer  for 
storage  or  processing.  Information  will  be  sent 
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and  received  via  164  special  terminals  at  nurses 
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ments  throughout  the  11  hospitala. 

L.^Qrv5  center  of  the  Hospital  Hiformatlori 
System  (HIS)  will  be  an  IBM  System/300  Model 
SO  and  a  smaller  Model  30  computer  which  will 
be  located  at  the  order’s  central  administrative 
office  In  Peoria.  Central  repository  for  all  data 
will  be  the  IBM  2314,  a  magnetic  disk  storage 
unit  capable  of  holding  more  than  200  million 
characters  of  Information  for  instantaneous 
retrieval. 

The  HIS  will  function  as  a  - 

e  Communication  system,  centrally  con¬ 
trolling  the  flow  of  Information  from  originating 
sources  to  receive  locations; 

e  Central  information  system,  storing 
electronically  In  one  place  all  data  for  access 
upon  demand;  and 

e  Real-time  processing  system,  converting 
Information  Into  meaningful  and  useful  forms, 
quickly  and  economically. 

The  HE  for  The  Sisters  of  the  Third  Order 
of  St.  Francis  will  be  the  first  In  the  world 
designed  to  serve  more  than  one  hospital.  Mather 
Pleta  said  the  decision  to  lease  the  IBM  system 
Is  part  of  the  religious  order's  *unceasing 
efforts  to  Improve  the  level  of  patient  care.* 

She  said:  *We,  like  most  hospital  administra¬ 
tors,  realize  that  patient  care  depends  largely 
on  the  quality  and  quantity  of  professional  per¬ 
sonnel  available.  Because  of  shortages  of  quali¬ 
fied  personnel  and  ever-present  budget  limita¬ 
tions,  we  searched  for  a  way  to  increase 
effectiveness  of  the  current  staff  of  professionals. 

In  a  comprehensive  study  undertaken  by  our 
central  administrative  office  and  International 
Business  Machines  Corporation,  we  concentrated 
on  finding  ways  to  automate  clerical  activities 
performed  by  the  professional  staff.  An  area 
of  special  study  was  the  amount  of  time  profes¬ 
sionals,  particularly  nurses,  spent  on  clerical 
duties  vital  to  the  performance  of  their  Jobs, 
but  which  did  not  require  use  of  their  medical 
skills.  We  found,  for  example,  that  our  nurses 
spend  40-60  percent  of  their  working  hours  on 
purely  clerical  duties.  The  decision  to  Imple¬ 
ment  the  Hospital  Information  System  Is  our 
vote  of  confidence  that  the  clerical  workload 
of  doctors  and  nurses  can  be  minimized,  leaving 
them  more  time  for  patient  care  and  other 
medical  tasks  for  which  they  were  trained.” 


Herbert  R.  Rodde,  executive  director  for 
uie  ventral  ailroiniBiraiive  ouice  of  the  order, 
said  that  In  general  the  HIS  makes  proviakms 
for  centralizing  and  correlating  large  volumes 
o'  diverse  data  from  many  l^cationa,  and  then 
automatically  retrieves  and'dlsplaye  it  as 
nuceseary.  He  said  that  when  the  HE  becomes 
fully  operational,  the  computer  will  link  hoe- 
pltals’  nursing  stations,  clinical  laboratories, 
pharmacies,  blood  banks,  admitting  offices, 
medical  records  units,  business  offices,  and 
other  departments. 

Through  the  network  of  terminals  in  the 
hospitals,  the  computer  will  help  admit  patlentr, 
find  them  beds,  order  drugs,  report  results  of 
lab  teste,  correlate  X-ray  and  lab  schedules, 
and  plan  special  diets. 

Operating  room  and  testing  and  therapeutic 
facilities  scheduling  will  be  coordinated,  and 
doctors  will  be  furnished  with  current  records 
showing  treatment  given  and  progress  made  by 
their  patients. 

Mr.  Rodde  said  that  areas  in  which  HE 
will  have  most  impact  are: 

1.  Fulfilling  physicians'  Instructions.  The 
computer,  through  terminals  In  the  hospitals, 
will  notify  the  staff  of  action  prescribed  by  Uie 
doctor,  at  the  time  the  doctor  directs. 

2.  Scheduling.  Information  on  all  patient 
and  facility  scheduling  will  be  Introduced  into 
the  central  system,  which  automatically  will 
•flag”  any  conflicts. 

3.  Patient  care.  All  physicians’  orders  - 
whether  complete  or  in  process  -  are  stored  In 
the  central  memory  of  the  system  and  can  be 
recalled  by  the  hospital  Btalt  at  any  time. 
Selected  medical  test  results  and  physiological 
measurements  can  be  noted  and  retained. 

4.  Nursing  activities.  The  terminals  pro¬ 
vide  an  Immediate  source  of  Information  on 
progress  of  all  orders  and  instructions.  Re¬ 
minder  notices  of  Incomplete  activities  are 
automatically  generated.  Complete  written  re¬ 
ports  are  maintained  on  all  activities  In  every 
nursing  unit. 

5.  Administrative  controls.  Up-to-the- 
minute  data  on  all  patient  chargee  are  main¬ 
tained  in  the  system  which  also  has  the  ability 
to  retriove  pertinent  Information  on  unit  costs 
resulting  from  patient  care  activities. 
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Mr.  Rodde  said  that  a  preliminary  tele¬ 
communication  system  using  the  IBM  System/ 
360  SO  will  ill  Ty. 

uary  1907,  a  year  before  implementation  at  the 
total  system.  The  interim  system  wUl  provide 
for  centralisation  at  flnanntal  end  sdministra- 
tlve  records. 

Medical  centers  involved  in  the  system  are 
The  Third  Order  of  St.  Francis'  hospitals  in 
Marquette,  Escanaba,  and  Menominee,  Michigan; 
Rockford,  Pontiac,  Bloomington,  Peoria,  and 
Galesburg,  Illinois;  and  Fort  Maxliaon,  Keokuk, 
and  Burlington,  kuwa. 

The  following  objectives  were  set  up  as 
minimum  requirements  of  the  Hospital  Informa¬ 
tion  System. 

fiflMrai 

1.  All  orders,  schedules  and  messages 
must  be  verified  before  entry  into  the  system. 

2.  Most  schedules  and  reminders  are  to  be 
kept  under  computer  clock  control  and  printed 
automatically. 

3.  All  areas  of  the  hospital  will  have  im¬ 
mediate  access  to  records  of  patients  who  have 
been  admitted,  discharged,  or  transferred. 
Location  records  will  to  maintained  on  all 
In-patlents. 

4.  All  messages  will  to  printed  In  prose 
form  for  easy  understanding. 

8.  All  conflicts  in  patients’  schedules  will 
to  printed  In  the  {appropriate  area  as  soon  as 
service  is  requested. 

6.  Inventory  for  all  hospital  items  will  be 
malntalusd. 

7.  Pricing,  except  in  exceptional  cases, 
will  to  automatic. 


Admitting 

1.  Bed  availability  lists  can  be  obtained 
as  required. 

2.  Affected  areas  will  be  automatically 
notified  of  admissions,  transfers,  newborn,  and 
discharges. 

3.  Census,  summary,  and  statistical  reports 
wUl  to  automaUcally  compiled. 


Blood  Bank 

1.  SlwOu  iiivaiilux'y,  allowing  expiration 
dates  and  units  assigned,  but  not  administered, 
will  to  Instantly  available  and  automatically 
updated. 

2.  All  operations  scheduled  will  Include 
estimated  blood  usage.  This  schedule  will  be 
flashed  to  the  blood  bank  to  gauge  requirements. 

3.  The  quantity  of  blood  used  and  expired 
and  other  statistical  data  will  to  maintained 
by  the  system. 


Business  Oftlce 

1.  In-patient  billing  will  be  a  by-product 
of  direct  pi^ent  care. 

2.  The  complete  bill  will  be  ready  at  the 
moment  of  dleeharge. 

3.  Up-to-date  billing  will  be  available  any 
time  during  the  patient’s  stay.  All  bills  will  be 
itemized. 


Central  Supply 

1.  hiventory  will  be  maintained  by  the 
computer.  Usage  statistics,  re-order  points 
and  order  quantities  will  be  produced. 

2.  When  medication  trays  are  prepared, 
inventory  will  to  updated  accordingly.  Vari¬ 
ances  from  standard  tray  makeup  will  be 
recorded. 

3.  Daily  usage  of  central  supply  items  In 
service  areas  and  nurses  stations  will  be  printed 
each  day  for  refilling. 


Dietary 

1.  Individual  menu  selection,  house  and 
special  diets  combined  by  the  system  will  pro¬ 
duce  food  calculations. 

2.  Menu  planning,  with  computer  assistance, 
will  be  available  to  all  hospitals  in  the  group. 

3.  The  system  will  print  the  routing  and 
tray  assembly  list,  adjustingfor  holds  or  changes 
of  orders.  Ihconvonlence  and  food  wastage  are 
reduced  by  noting  deletions,  corrections,  and 
additions  immediately. 


Doctora 


Becaiaii 


1.  Doctors  will  be  able  to  enter  their  orders 
directly  Into  the  system.  The  printed  output  will 
be  signed  by  the  doctor  and  placed  In  the  patient's 
chart  by  the  nurse.  This  will  eliminate  the  doc¬ 
tor’s  writing  orders  In  longhand  and  Insure  that 
his  Instructions  reach  the  service  area  eicactly 
as  ordered. 

2.  Patient  profiles  will  be  available  for: 

Medication  ordered  and  administered. 

Laboratory  results  and  outstanding  orders. 

Blood  requirements  and  usage. 

Radiology  results  and  outstanding  orders. 

Physical  therapy  notes  and  outstanding 
orders. 

Electrodiagnostic  results  and  outstanding 
orders. 

Nursing  Instructions. 

Nurses'  notes  and  vital  signs. 

3.  Patient  schedules  and  previous  admis¬ 
sion  histories  will  be  quickly  available. 

4.  Toxic  dosages  for  medications  will  be 
indicated  on  orders. 


Electrocardiography 

1.  Medication  which  could  affect  tests  will 
be  listed  on  request  for  ECG. 

2.  Condensed  test  results  will  be  sent  to 
nurses’  stations  as  soon  as  tests  are  complete. 


Laboratory 

1.  Accuracy  will  be  Insured  through  auto¬ 
matic  preparation  of  specimen  collection  sched¬ 
ules,  reminders,  lab  work  schedules,  and  tost 
requisitions. 

2.  Programmed  special  Instructions  for 
collection  and  routines  will  be  printed  on 
schedules. 

3.  Medications  which  could  affect  tests 
are  listed  on  the  request  and  technician  work 
lists. 

4.  A  dally  summary  of  test  results  by 
patient  will  be  prepared  by  the  system  from 
stored  test  results. 


1.  A  summary  discharge  report  will  con¬ 
tain  Important  aspects  of  the  patient  treatmsnt, 
providing  significant  background  for  future  med¬ 
ical  care. 

2.  Statistics  and  facilities  utilization  data 
required  for  accreditation  and  reports  will  be 
automatically  compiled. 


Nurse  Stations 

1.  Nurses  will  have  the  ability  to  order 
drugs  from  either  the  pharmacy  or  from  ward 
stock  with  automatic  updating  of  Inventory. 

2.  Hourly  medication  schedules  will  be 
printed  under  clock  control  or  by  request. 
Positive  verification  of  medications  given  is 
required. 

3.  Specimens  for  laboratory  tests  which 
nurses  collect  will  be  printed  under  clock  con¬ 
trol  or  by  request.  The  collection  schedule  will 
contain  any  special  routines  or  collection 
instructions. 

4.  A  summary  of  laboratory  teats  by 
patient  will  be  available  by  request. 

5.  The  patient’s  schedule  will  bo  maintained 
by  the  system.  When  a  request  for  service  Is 
made  which  causes  the  patient  to  leave  hie  room, 
the  schedule  will  reflect  any  conflicts. 

6.  Dietary  hold  orders  resulting  from 
service  requests  will  be  generated  automatically. 

7.  Condensed  test  results  for  radiology, 
physical  ther^jy,  and  electrodiagnostics  will 
be  routed  directly  to  the  nurse  station  alter 
completion  of  the  test. 


Operating  Room 

1.  Surgery  schedules  will  be  kept  within 
the  system  lor  Immediate  referral.  The  sched¬ 
ule  will  include  the  estimated  blood  requirements 
and  whether  or  not  a  pathologist  Is  required. 
Operating  room  data  is  available  to  the  labora¬ 
tory  and  blood  bank. 

2.  Standard  and  cuetoralzed  pre-operation 
routines  will  be  printed  at  the  areas  affected. 
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3.  Immediate  adjustmente  lor  delays  or 
sudden  cancellations  will  be  made  by  notuying 
the  patient  areas  concerned.  This  will  prevent 
patient  queueing  and  Improve  the  utilisation  of 
the  operating  room. 

4.  Charges  for  the  operating  room,  drugs, 
central  supply  Items,  and  the  like,  will  be 
entered  Immediately  after  the  operation. 

Pharmacy 

1.  Prescriptions  will  be  transmitted  im¬ 
mediately  to  the  pharmacy,  providing  a  printed 
record  of  the  verified  order,  eliminating  manual 
transcription  and  reducing  errors. 

2.  The  stored  pharmacy  Index  will  contain 
current  statistical  and  cost  information  for  drug 
stock. 

3.  Use  of  economical  purchase  order  quan¬ 
tities  and  minimum  quantities  will  provide  posi¬ 
tive  re-ordering  and  stock  adjustment. 

4.  Ward  drug  stock  usage  will  be  printed 
and  refilled  dally,  eliminating  many  emergency 
trips  to  the  pharmacy. 


Physical  Therapy 

1.  Progress  reports  will  be  sent  to  the 
proper  nurse  station  as  soon  as  the  procedure 
Is  completed. 

2.  Pricing  and  utilization  statics  will  be 
maintained. 

3.  Diet  hold  orders  will  be  handled  auto¬ 
matically  where  ^^llcable. 


Radiology 

1.  Diet  hold  orders,  transportation  requests 
and  other  routine  instructions  for  each  type  of 
examination  requested  will  be  performed  by  the 
system. 

2.  Condensed  test  results  will  be  sent 
immediately  to  the  proper  nurse  station  as 
soon  as  the  test  Is  completed. 

3.  Pricing,  film  usage,  and  Inventory  will 
be  maintained. 


Integrated  Information  System 

Unilid  Air  Unts 
Ntw  York,  Nm  York  10017 


United  Air  Lines  announced  in  December 
196S  that  It  has  commissioned  UNIVAC  Divi¬ 
sion  of  Sperry  Rand  Corporation  to  design  and 
build  (or  the  airline  an  on-line  computerized 
Information  system,  representing  an  Investment 
Of  $56  million,  the  largest  In  the  business  world 
and  the  first  to  utilize  cathode  ray  tube  Input- 
output  devices  on  a  nationwide  basis. 

George  E.  Keck,  United’s  president,  an¬ 
nounced  that  the  information  system  will  pro¬ 
vide  United  with  a  nationwide,  totally-integrated 
reservations,  operations,  and  management  data 
processing  system. 

The  $56  million  Investment  covers  the  $39 
million  cost  of  the  basic  electronic  equipment 
and  computers  and  $17  million  for  leased  trans¬ 
mission  lines  for  a  5  year  period  and  new  facili¬ 
ties  required  for  Installation  of  the  system. 

Contracts  signed  with  the  Sperry  Rand  Cor¬ 
poration  call  for  delivery  of  equipment  begin¬ 
ning  In  1967  and  for  the  system  to  “go  on  the 
air”  early  In  1068.  It  will  be  designed  to  handle 


United  passenger  and  fleet  operation  volumes 
through  1076,  Keck  said. 

Built  around  a  centralized  computer  com¬ 
plex  using  three  large  scale  integrated  UNIVAC 
1108  n  computers  with  nearly  1  billion  charac¬ 
ters  of  random  access  storage,  the  electronic 
Information  system  will  at  first  require  only  a 
limited  portion  of  the  capacity  of  each  of  the 
computers  and  offers  the  airline  at  least  100 
percent  expansion  capacity  In  line  with  United’s 
projected  passenger  traffic  growth  which  is 
expected  to  double  in  5  years. 

A  unique  capability  built  into  the  agent  sets 
to  be  employed  at  United  ticket  counters  and 
air  freight  terminals  will  be  automatic  ticket 
or  airbill  printing.  By  merely  actuating  a  but¬ 
ton,  the  passenger  or  freight  agent  can  issue  a 
ticket  or  airbill  In  seconds. 

Current  plans  call  for  the  computer  Instal¬ 
lation  to  be  located  at  United’s  executive  head¬ 
quarters  near  Chicago  and  will  require  con¬ 
struction  of  a  new  two  story  structure  costing 
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approximately  $5  million.  Initially,  the  system 
will  utilize  a  major  part  oi  the  iiret  iloor  oi  uie 
planned  structure. 

The  new  system,  which  will  link  all  116 
United  cities  throughout  Its  18,000- mile  route 
structure,  will  replace  the  airline’s  present 
“Instamatlc*  reservations  system. 

Development  of  the  System  represents  more 
than  3  years  of  planning  by  United  and  will  re¬ 
quire  the  equivalent  of  200  man  years  of  system 
analysis  and  programming  effort  before  It  be¬ 
comes  operational. 

Information  processed  by  the  new  system 
will  Initially  cover  17  basic  Information  cate¬ 
gories  including  applications  ranging  from 
passenger  reservations,  complete  name  record 
storage,  crew  and  aircraft  scheduling,  flight 
planning,  and  meal  planning  data,  to  air  freight 
and  cargo  loading  Information. 

The  vast  capacity  of  the  system  Includes 
the  ability  to  handle  more  than  140,000  trans¬ 
actions  per  hour  Involving  transmission  of  35 
million  characters  with  a  response  time  of  1 
second  per  individual  transaction. 

Cathode  ray  readout  screens  on  agent  sets 
at  airport  terminals,  ticket  offices,  reservation 
and  freight  offices,  as  well  as  United’s  head¬ 
quarters,  are  capable  of  Instant  display  of  over 
1000  alphanumeric  characters. 

Say  an  agent  asks  the  system  for  space  on 
a  3  p.m.  flight  from  San  Francisco  or  Chicago. 
By  merely  querying  his  set,  the  agent  will  get 
a  readout  on  the  screen  showing  seat  availabil¬ 
ity  for  the  requested  flight.  The  computer  will 
also  automatically  display  availability  on  up  to 
10  other  flights  between  the  cities  Involved... 
all  within  seconds. 

Similarly,  Information  on  total  passenger 
loads,  flight  Information,  weather,  cargo,  or 
freight  loads  can  be  displayed  on  the  cathode 
ray  tubes  on  demand.  Each  set  will  contain  a 
console  including  a  complete  typewriter  key¬ 
board,  plus  more  than  40  selective  function  keys 
on  which  to  communicate  with  the  computer. 


In  actuality,  the  computer  system  is  oper¬ 
ating  at  speeds  approachmg  the  speed  oi  light 
with  electronic  Impulses  being  transmitted  in 
millionths  at  a  second  to  interrogpde  data 
already  in  storage  in  the  computer  and  return 
its  findings  to  the  cathode  ray  readout  sets  or 
to  paper -copy  printers  linked  with  the  sets. 

The  system  will  also  provide  United 
management  with  basic  data  vital  to  operating 
a  Jet  fleet  of  309  aircraft  and  a  passenger 
volume  expected  to  reach  30  million  passen¬ 
gers  annually  by  1970. 

The  Information  system  will  operate  over 
more  than  100,000  miles  of  high  speed  leased 
data  transmission  lines  and  circuits  of  the 
American  Telephone  and  Telegraph  Company. 

As  a  safeguard  to  continuous  operation  on  a 
24-hour,  365-day  basis.  United  will  employ 
two  alternate  commercial  power  sources,  as 
well  as  auxiliary  emergency  backup  systems 
employing  diesel-powered  generating  equipment. 

Because  the  system  will  amass  information 
on  aircraft  by  actual  number  of  the  plane  and  Its 
accumulated  time  In  flight,  the  computer  will 
automatically  schedule  planes  for  on-line  main¬ 
tenance  checks  as  well  as  major  overhaul  at 
United’s  maintenance  base  In  San  Francisco. 

It  will  do  the  same  for  aircraft  parts  stored  at 
system-wide  line  mahitenance  stations  and  for 
those  required  at  the  maintenance  base  to  main¬ 
tain  total  Inventory  records. 

All  flight  crew  data  for  pilots  and  stew¬ 
ardesses  will  be  stored  In  the  rapid  access 
system  memory  so  that  the  airline  will  be  able 
to  assess  crew  member  availability  rapidly  on 
the  basis  of  hours  flown,  as  well  as  on  the  basis 
of  assignment  by  aircraft,  airport,  and  route. 

The  system  will  be  built  by  Sperry  Rand  at 
Its  UNIVAC  plant  In  St.  Paul,  Minnesota.  The 
system  Involves  the  highest  level  of  the  state  of 
the  art  of  electronic  data  processing  technology 
and  will  ultimately  take  over  other  functions 
such  as  electronic  message  switching  and 
automatic  flight  monitoring. 


Data  PtxmcMiiig  Division 

US.  Nav)f  Kieclronu's  I.ahoiaiory 
San  Diego  52,  CaUjornia 

NEW  DIGITAL  PROCESSING  COMPLEX  completed  during  the  past  6  months. 

The  function  of  this  complex  Is  to  prepare  pro¬ 
grams  for  the  operational  teat  and  evMuatlon  of 
various  naval  tactical  and  strategic  systems  and/ 
or  components  Involving  digital  processors. 


Installation  of  the  major  components  of  a 
Program  Generation  Center  at  the  U.S.  Navy 
Electronics  Laboratory,  San  Diego,  California, 
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To  perform  this  function,  the  militarized 

U^IVAC  CP-69?  h!!S  tt  <■  amitn- 

ped  with  an  on-line  card  reader,  an  operatlnK 
console,  11  magnetic  tape  transports,  a  random 
access  disc  memory,  end  ».  hlgh-nnead  paper 
tape  unit.  The  Center  Is  operated  in  the  off-line 
mode  using  a  CDC  8090  computer  for  Input/ 

Output  processing. 

The  CP-667  computer  has  a  2-mlcro8econd 
basic  cycle  time  with  130,816  words  of  2-mlcro- 
second  memory.  For  scratch  memory  and  con¬ 
trol  registers  2S6  words  of  400  nanosecond 
memory  are  provided.  The  basic  word  length 
Is  36  bits,  but  the  machine  Is  ecpjlpped  with  a 
30-blt  opUon.  In  the  30-blt  mode,  memory  Is 
reduced  to  32,768  words  which  contain  the  256 
words  of  400-nanosecond  control  memory.  The 
CP-667  has  16  Input/output  channels  with  ex¬ 
tensive  Interrupt  circuitry,  and  has  an  Instruc¬ 
tion  repertoire  Including  all  typical  operators 
plus  hardware  floating  point  and  double  precision 
Instructions. 

The  Program  Generation  Center  Is  operated 
and  maintained  by  the  Data  Processing  Division 
(NEL  Code  3300)  for  the  support  of  Laboratory 
projects  In  the  area  of  navy  tactical  and/or 
strategic  data  processing.  During  the  past  6 
months  the  system  has  been  used  primarily  for 
prototype  equipment  checkout  and  software 
system  development.  Currently  operating  are 
the  CS-3  compiling  system  (36  bits)  and  NELOS/ 
NELIAC  operating  system  (30  bit).  Under  de¬ 
velopment  are  a  JOVIAL  compiler  and  a  CS-1 
compiler  (30  bit). 

Reliability  of  the  equipment  has  Increased 
through  installation  phase  to  an  average  of  92- 
percent  uptime  over  the  past  2  months  including 
preventative  maintenance.  The  average  weekly 
processing  load  has  been  52  hours  per  week  for 
that  same  period. 

Self-Instructional  Manual  for  the  CP-667 

The  Data  Processing  Division  has  developed 
an  easy  to  master,  step-by-step,  self-instructional 
manual  to  teach  programming  on  the  UNIVAC 
CP-667.  The  primary  objective  of  this  manual 
Is  to  train  programmers  to  use  the  CP- 667  in 
an  efficient  manner  by  preparing,  compiling, 
and  debugging  their  own  programs  and  by  oper¬ 
ating  these  programs  on  the  computer.  Comple¬ 
tion  of  this  manual  will  not  qualify  the  student 
as  an  expert  programmer.  Only  time  as  a  prac¬ 
ticing  programmer  can  accomplish  that  purpose, 
but  the  book  will  teach  the  student  the  basic 
tools  of  programming  and  the  fundamentals  of 
programming  for  the  CP -667. 


The  manual  itself,  although  It  follows  the 
nf  Butnmfltud  Inatruction.  ia 
not  set  up  In  the  usual  programmed  text  format. 
The  major  deviation  between  this  and  other  pro¬ 
grammed  texts  Is  In  the  size  of  the  "frantes* 
used.  Developing  a  programmed  text  with  many 
hundreds  of  tiny  'frames*  gives  ^e  student  a 
feeling  that  a  teaching  program  fias  been  devel¬ 
oped  for  a  piece  of  hardware,  but  with  the  hard¬ 
ware  missing.  Tliere  is  no  question  that  this 
method  works,  but  for  computer  programming, 
a  great  many  examples,  and  examples  In  great 
detail  are  required.  Therefore,  the  text  was 
set  up  to  Impart  a  small  amount  of  Information 
followed  by  extensive  examples  and  problems. 
The  correct  answers  are  always  furnished  on 
the  following  page  with  additional  comments 
and  references  as  required. 

The  approach  used  has  the  following 
objectives: 

1.  To  eliminate  formal  training  courses 
and  Instructors. 

2.  To  allow  students  to  proceed  at  their 
own  pace. 

3.  To  require  no  previous  training  or 
experience. 

4.  To  permit  experienced  trainees  to  skip 
basics. 

5.  To  eliminate  unproductive  waiting  time 
between  course  schedules. 

6.  To  keep  failure  to  a  minimum. 

7.  To  provide  a  means  of  early  qualifica¬ 
tion  of  trainees. 

8.  To  be  Inexpensive. 

Each  ‘frame*  Is  a  lesson  covering  an  Idea 
or  concept  susceptible  to  concise  treatment. 

The  lessons  are  grouped  Into  logical  “families* 
or  concepts,  called  units.  Each  unit  Is  concluded 
with  a  unit  quiz  which  recapitulates  the  material 
already  covered. 

This  technique  has  been  used  for  several 
years  at  many  universities  and  Industrial  plants 
to  train  computer  programmers  on  similar 
hardware  and  also  on  software  (IBM  1401,  IBM 
7090,  COBOL,  etc.).  It  has  been  found  to  be 
an  effective  teaching  method  and  studies  of  the 
effectiveness  of  the  method  indicated  that 
trainees  were  being  turned  out  faster,  better 
trained,  and  with  fewer  failures. 
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changes  m  EXISTING  GENERAL 
PURPOSE  GOMBfiTE**  ''ENTER 
AT  NEL 

Th«  NEL  Computer  Center,  uaodfor  general 
scientific  oriented  problem  solving  and  manage¬ 
ment  data  processing,  hae  been  relocated  and 
enlarged.  The  existing  CDC  1604B/160A  com¬ 
plex  has  been  installed  in  a  new  facility  houring 
all  card  support  service  equipment.  Additional 
tape  transports  have  been  added  to  provide  a 
total  of  10  available  on  two  l/O  channels. 

Modifications  in  the  NELIAC  systems, 
addition  of  COOP  Monitor  (FORTRAN,  COBOL 
&  SORT)  and  JOVIAL  systems  combined  with 
off  line  operation  and  equipment  additions  have 
provided  increased  efficiency.  The  average 
processing  hours  achieved  per  day  has  been 
16.7  hours  on  the  1604B.  Average  throughput 
has  been  reduced  to  4.1  hours. 


PERT  TIMB/COST  IN  COBOL 

A  PERT  system  in  COBOL  is  being  devel¬ 
oped  at  the  U.S.  Navy  Electronics  Laboratory, 
San  Diego,  California.  The  main  objective  of 
this  system  is  to  make  it  easy  to  use  and  as 
machine  Independent  as  possible;  this  would 
allow  the  user  to  keep  the  same  PERT  system 
even  if  computers  were  changed.  Input  editing 
and  error  detecting  will  be  performed  prior  to 


the  processing,  and  record  formats  will  be 
uuiiipMiible  with  various  manuiacturer 's  hardware. 

The  approach  taken  was  that  of  a  subnetwork 
WiUi  a  planned  capacity  of  SUUU  activities  per 
subnet.  This  will  eliminate  forced  creation  of 
Illogical  subnets  and  consequent  Interface  dif¬ 
ficulties  when  setting  up  or  amending  large  net¬ 
works.  A  capacity  of  more  than  3000  skeleton 
activities  per  network  will  exceed  similar  capaci¬ 
ties  of  other  PERT  systems  and  allow  a  variable 
but  high  maximum  number  of  subnets  to  be  inter¬ 
faced  for  any  network.  Standard  PERT/TIME 
reports  will  be  provided,  with  options  for  the 
fallowing  features:  omission  of  completed  ac¬ 
tivities;  computation  of  expected  and  latest 
allowed  start  dates;  expected  end  data  computi  • 
tlon  which  does  not  assume  that  an  activity  is 
started  immediately  when  prior  activities  are 
completed,  i.e.,  a  method  to  delay  activity  starts. 

Cost  reports  will  meet  DOD-NASA  tabular 
reports  requirements.  Three  kinds  of  overhead 
computations  will  be  handled:  regular  per  hour 
(e.g.,  labor),  regular  per  dollar  (e.g.,  material) 
and  compounded  per  dollar  (e.g.,  General  and 
Administrative,  where  base  includes  previously 
computed  overhead  costs).  Input  balancing 
procedures  and  change  reports  will  be  provided. 
Costs  for  one  specific  fiscal  year  only  may  op¬ 
tionally  be  extracted  and  reported.  Also  optional 
is  the  display  and  Identification  of  future  costa 
already  committed. 


Digital  Computer  Power  Control 

Wfjit  Pfun  Pawn  Com/xmy 
Orf*mburg,  Penivsylimw 


A  new  and  advanced  all-digital  control 
computer  system  for  economic  power  dispatch¬ 
ing  and  generation  control  will  be  placed  In 
service  In  early  .1967  by  Allegheny  Power  System. 

Allegheny  .Power  System  includes  West 
Penn  Power  Company  (Greensburg,  Pa.), 
Monongahela  Power  Company  (Fairmont,  W.Va.) 
and  A  otomuc  Edison  Company  (Hagerstown,  Md.), 
and  serves  about  825,000  customers  in  a  29,600- 
square  mile  area  in  parts  of  five  states  -  Penn¬ 
sylvania,  Maryland,  West  Virginia,  Virginia, 
and  a  small  portion  of  Ohio. 

The  system  presently  includes  14  steam 
power  stations  and  1  major  hydroelectric  sta¬ 
tion  with  a  total  of  40  m^or  generating  units 
available  for  operation.  ITiese  units  have  a  cora- 
bbied  generating  capacity  of  2,643,000  kilowatts. 


The  new  IBM  1800  computer  will  replace 
the  analog  computer  and  control  equipment  at 
the  System  Operations  headquarters  at  Charleroi, 
Pa.  The  present  analog  computer  at  Charleroi, 
when  installed  in  1967,  was  the  first  of  its  kind 
used  in  the  many  economic  calculations  involved 
in  power  dispatching. 

Through  a  communications  network,  the 
new  control  computer  system  will  be  linked 
with  the  15  system  generating  plants  and  22 
interconnections  with  nonafflllated  companies. 

It  will  automatically  control  the  output  of  die 
generating  units  throughout  the  five-state  area. 
The  computer  will  also  consider  transmission 
losses,  fuel  costs,  incremental  heat  rates,  tie- 
line  flows,  maintenance  costs,  and  other  perti¬ 
nent  factors. 
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tXilly  automatic  control  Ip  essential  to 
mpplyliiu  power  efficiently  and  reliably  in  the 

«  _ _ 4n  ^amomH.  Ttl 

addition  to  an  automatically  dispatching  gener- 
allon  from  minute  to  minute,  the  new  computer 
will  schedule  the  most  economical  combinations 
of  generators  to  operate  in  supplying  customer 
needs  around  the  clock, 

The  computer  will  be  used  integrate  more 
fully  the  operations  of  Allegheny  Power  System 
Companies  with  non-afflUatcd  companies.  It 
will  make  possible  economic  benefits  to  be 


obtained  from  balancing  the  di-verslty  in  power 
needs  and  peak  load  timing  existing  between 
utilities.  Bv  coordinating  Allegheny  Power 
System  operating  facilities  with  those  ol  other 
systems,  improved  reliability,  and  economy  of 
sendee  over  a  widespread  area  will  result. 

The  all-digital  control  equipment  will  also 
continuously  monitor  and  record  the  day-to-day 
operations  that  are  performed.  Such  data  will  ^ 
used  to  produce  essential  reports  and  background 
Information  for  West  Penn  and  Its  Allegheny 
Power  System  affiliates. 
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